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In the perusal of thia Work you will diacoTer whether the 
Brran^ment here adopted can afford joii that aaaiatanee in 
tbe study of Osteologj, which I concmye it may. Per- 
sonal experience of ita value in. my own education, and 
in that of many proreasionsl frienda, may not be received aa 
impartial eridence. To yon, thep, who shall be both wit- 
nesBes and judg'es, do I refer it its (o a competent 
tribunal : and I acarcely need eaj, I cara not how many 
compose the bench- 
Novelty forma a very small share of ita merits : Sir setting' 
adds the difficult; of prodnciog any thing new in such a 
science aa this, I would not be thought to affect it if I 
conld; from the conviction that it ia of itself but a poor 
commendation at the best, and a circumalance both in 
manners and opinions for the most part better hidden than 
pretended. Neither have I hazarded a now nomenclature : 
conaidering the old one ^ that in which a pupil is instructed 
ud that in which he will hereafter be esamiaed — (ar 
iMtter for the purposes designed, than one more accurate or 
■odem. A system somewhat almiler to that here advanced, 
m fiwrneriy taoght by the celebrated Monro, whose work 
a the Anatomy of the Bones containa the elements of that 
Kdence writtan with an accuracy and point worthy the pen 
«f *o great a man. In aSdition to others who have followed 



a similar system, may be mentioned the late Mr. Brookes, 
whose celebrity as a teacher is the best proof of the worth 
of his instructions. 

The peculiar merit of this system, consists not only in 
connecting together leading principles in the three sciences of 
Anatomy, Surgery, and Physiology, where their association 
may be made without yiolence to these subjects or too 
great stress upon the memory of the student in maintaining 
the connection; but also, more especially, in combining the 
links in the chain of anatomical facts — in shewing the con- 
tig^ty and appropriation of one system to another, and 
above all, of the osseous or basal> with the sofler structures 
surrounding it. This I conceive to be an essential good — a 
work which the student must accomplish by his own 
efiEorts, in a great measure, and one in which he requires, 
and should possess, every assistance. 

In conclusion, I must request your' indulgenc-e in cor- 
recting by the table of errata the literal errors which 
unfortunately have remained during the progress of the 
Work through the press, which being chiefly of Latin and 
Greek derivation, may otherwise cause you some confusion. 

I remain^ Gentlemen, 

With much respect. 
Your most obedient Servant, 

• WILLIAM HEARD THOMAS. 

St. Mary's, Redcliff^ 
June, 1834. 



SURGICAL AND DESCRIPTIVE 

ANATOMY 

BONES,- LIGAMENTS, AND JOINTS. 



OSTEOLOGY, ETC. 



Osteology teaches the existence of animate 
and inanimate* matter in a state of combination, in 
the form of an organized bone; treats of its mode 
of organization ; and of the uses to which it ii 
applied. 

la taking a cursory view of created things, one 
of the first facts which slrikea our attention is, that 
very generally, animated nature is fixed lo or upon 
inanimate. I'he truth of this is borne out as cer- 
tainly, whether we adduce as instances the polypus 
or the shellfish on the one hand ; or, on the other, 
man himself, the " lord of the creation ;" for al- 
though the difference which exists, in reference to 
this fact, in these several animals and thejr modes 
of being, is certainly very material in other re- 




apects, inasmuch as the latter, with ihe major part 
of llie ajiimal kingdom, possess, superadded, the 
power of locomolion, which lifts tliem higher in 
the scale of being above those which are fixed 
immoveable on a rock, or in the earth, for Ihe term 
of their natural existence : — yet, notwithstajiding', 
these moving animals also must possess a skeleton, 
the principal constituents of which are earthy, and. 
thus form an inanimate basis, to which the living 
structures are appended, in point of fact, just like 
so many primitive polypi in their individual fibres 
but in their aggregate combination forming com- 
pound and sensitive animals. 

For the sake of arrangement then, after making 
the general statement that bone is constituted of 
hard inanimate structures of different degrees of 
density^ and compounded of various earths and salts; 
and oisoft structures of different degrees of vitality,- 
we will proceed: — I. To a more particular const' 
deration of these tieo grand constituents. II. To 
their process of combination or mode of formation ; 
and, III. Wk will point out the diseases bones are 
subject to, from the nature of their organization, 
and liabilities to change of structure. 
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s place a bone in the hands of 



pers 



acquainted with the science of Osteoli 
be enabled from observation to des 
hard, compact., injleacible substance, of a whitish 
colour, appearing to be composed of earthy mat- 
ter, held together by an organized bond, and dis- 





a variety of different arrangementu of 
struclure. One person will describe it as slrialed 
in construction ; another, as cellular ; and a third, as 
lamellaCed ; and tliey will each say truly, for ail 
tlieae varieties of arrangement exist in the bones 
of the skeleton. But, a man skilled in that science, 
will iuperadd to this statement an analysis of the 
constituents, entering into the formation of this 
compact and inflexible Rtructure : — he will thrust 
the end of a bone into the Are, and, by the process 
of calcination, rob it of its organized bond, and 
then crumble between his fingers the pure white 
earthy matter remaining, which will be found to be 
chiefly phosphate of lime: — or, he may produce 
a bone acted upon by the diluted muriatic acid, 
wherein it has been immersed for a season, and 
bend it into a knot, because the earthy particles 
have been solved by the acid, and the residue is 
the animal structure of the bone, the cartilage, 
gelatine, and cellular membrane. As however, 
on the one hand phosphale of lime is not the 
exclusive although the most extensive earthy con- 
stituent, but is combined with carbonate of lime^ 
salts of soda ; so on (he other we have many 
ed animal, entering into the forma- 
nized part, which are not resolvable 



substances 

tionof the 

into either of these three general terms ; 

may find fat, or medullary secretion^ the 

nent parts of the blood, etc.* 



thus 
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(T colouring vegetables, if they have formed the Tooi of the 
ima time prcriotia to its deAtfa. 
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These two grand conatitoents will not be found 
to have kept their parallel in the formBtion of the 
bone at all ages of human existence; for in child- 
hood, the animal, and in old age, the osaeoua consti- 
tuents predominate. At that happy period when 
the balance is kept with an even hand, — when man 
may be said to have arrived at a maturity of 
growth, — when all the faculties and organizations 
of the various viscera are full of vitality and energy, 
— then may it be said also that there is a juat dia- 
poaitionoftheanimal and earthy constituenta of bone, 
09 well as of all the structures of the human frame : 
but it is then with man as with the tide of a river, 
the impetus of its flow has been checked, it has 
arrived at its utmost height; it remains sta- 
tionary for a moment^ in all its beauty and mag- 
nitude, and then ebbs almost as rapidly as it had 
flowed. 

So man is a changeable being ; to day, he may 
be strong and powerful — (o-morrow, spent and 
emaciated. That man yonder, who is bent with 
age, the vicissitudes of which have scarcely lefl 
mind enough to conceive a thought foreign to 
the immediate sense of his animal wants,— who 
scarcely has strength enough remaining for any 
other effort, than to put his food to his lips, or lay 
his shrunken frame upon a couch ; — he, in the mid- 
dle age of his existence, stood upright, a man full of 
vigour of intellect and nerve of body ; — and he, also, 
in the first extreme of his life, lay at his mother's 
breast, helpless, and endued only with power to 
draw the vital stream, therefrom, under the im- 



pulse of atiimctl instinct : indeed, it has often oc- 
curred to us, ihal perpetual motion wouid never 
be better illustrated, than in the vicissitudes which 
matter experiences in the human body, were it 
not that for it also the grave calls ; even in which, 
however, though imprisoned, it knows no perma- 
nent rest; for, as one relative follows another into 
the family inclosure, each successive one is sur- 
rounded with the mouldering relics of its older 
inhabitant, and those of whom a father might have 
said, they were " bone of my bone and flesh of 
my flesh," will, when that generation has passed 
away, become kindred dust, united in an undislin- 
guishable commixture. 

This may be melancholy matter enough for a 
poet to exercise his genius upon, but it is of in- 
finitely more importance to a physiologist, to whom 
these changes appear full of interest, as affording 
a large field for profitable consideration; this 
brings US to our second division. 
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at THE GROWTH, DEVELOPMENT, AND FOR- 
MATION OF BONES. 

Now to treat of the formation of a bone, we 
muat look at the embryo, in the uterus, which 
contains the elementary principles of every struc- 
ture of the system, when scarcely any member 
is perceptible, rising into form in its homogenous 
substance. 

After the heart and the brain have been distinctly 
visible, then, and not till then, capsules of gelati- 
nouM subilance are perceptible, which become die 
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nidus for the deposition of cartilages which repre- 
sent the future bones. In coitrgfl>of gestation these 
cartilagea become developed in size corres|>anding 
to the proportiona of the fcetus at large, assume a 
shape similar to tha.t wbicli the future bone is lo 
poaaess, and gradua|[y become perceptibly vas- 
cular. At length, a deeper blush of vascularity 
reddens the centre of the cartilage, and the vessels 
deposit a nucleus of bone, which becomes the point 
of radiation of bony striae in a Jiat, of cellular 
depositions in a shorty and of parallel ramifications 
in a long bone; — inter text ure_ of bony substance 
then fills the interstices between the fibres, and 
lamellte, or plalea of bone, are formed ; these are 
successively increased by the interna! arterial action, 
(and not by the periostium forming lamina upon 
lamina excenlrically lo each previously perfected 
circle, as formerly supposed,) and their latitude 
increased by constant deposit, until either the ex- 
tremities of these new formed portions of bone 
meet with the extremities of others, and the carti- 
lage between is absorbed, which was their bond of 
union, and bony substance is deposited in its place, 
making the two portions one bone; — or else, ihey 
proceed to form the connection between two sepa- 
rate bones, by some alteration of the disposition of 
its fibres, as is the case with the sutures of the 
■kuU; or cease their deposition under the influence 
of the fixed laws of nature, and give the soft 
structures power to form joints. 

Let us take an example of a fiat bone, and see ' 
Ae mode of its formation. We describe then the 
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parietal^ which ia one of the best instances of a 
flat bone: like moit flat bones, this has to do with 
the formation of a cavitij. This bone is placed 
between the membranes which line it, the one exter- 
nally, the other internally ; between these two, pro- 
cesses of cellular substance extend, having' vessels 
in their structure, which accrete a gelatinous mat- 
ter, by which the general form of (he bone is 
obtained ; commencing in the centre of this sub- 
Btance & partially reticulated deposition of bone is 
produced, and the gelatine proportionately absorb- 
ed ; this reticulated, soon assumes a striated structure, 
the fibres of which, shooting from the centre to the 
circumference in a radiation, permanently retain 
the shape of the bone; this radiation of fibres thus 
commencing at the most convex part, and extend- 
ing to the circumference, becomes gradually 
denser, in the same manner as it was originally 
formed, and completes the tablea, — whilst the 
diploe is a product of later dale, the immediate 
result of inlersticial deposition and absorption. 

Lei us now look at a short bone. We will 
instance a bone of the tarsus : in the first place, it 
is altogether cartilaginous ; then, a nucleus is 
formed in its centre, around which, cellule of bone 
quickly accumulate until it becomes osseous to its 
surface, when, by the process of secretion of bone, 
the absorption of cartilage, and the uniform action 
of the periosteum, the surface is hardened and 
encased with a lamella of denser structure and of 
variable thickness. 



In a long bone it is not precisely the same ; for 
if we instance the Jemur, the longest and best 
example of the eyttndrical, we see longitudinal 
fibres of bone intersected by a cellular intertexture, 
forming laoiinffi which are arranged concenlricatl^^ 
the most exterior being the denser, and the inter- 
nal being promiscuously thrown into spicalas and 
cells, which are more or less spongy in structure, 
and are termed cancelli. Thus much for the shaA, 
Nowthe AeuJ, the(rocnn(er wny'or, trocanter minor^ 
and the condyles of this bone have separate cen- 
tres of osaiRcation, from which as in a short bone, 
cellule of bony substance spread toward tlie circum- 
ference, supplanting the cartilages, which are re- 
absorbed into the system, and these portions of bone 
ossify down to the cartilaginous interstices which se- 
parate between them and the shaf\, whicit gradually 
extenuate until these separate parts of the shall 
become one bone. Epiphj/ies, is the term applied 
to these separate parts, which they retain until 
they are combined as above described, liy the 
term apophysis, is de&cribed a process of bone 
which does not owe its formation to a separate 
centre of ossification, but is eked outwards by the 
shaft of the bone from its estremity or on its sur- 

We have now followed the bone in its formation 
from its gelatinous to its cartilaginous, and lastly 
lo its perfect state ; and we will in passing say, 
that various periods are required for the perfection 
of this process in the different bones. In this 
matter nature is always guided by the necessity of 



the case : if the boDe is required early to protect or 
to support, thea it soon acquires a great proportion 
of osseous deposit, aiid assumes a determined form ; 
thus we have the bones of the head and face, the 
clavicles, and the vertebra! canal, very perfect 
in comparison with other bones of the foetus; 
because the first have to contain the brain ; the 
second to complete many af the organs of the 
senses, early requisite for the well-being of the 
infant; and the third has to support the weight of 
the arms, and prevent their encroachment upon the 
region of the breast. But, wherever no such ne- 
cessity exists, we have nature taking more leisure 
in her developments, and numerous instances of 
this are seen in the infant; for, inasmuch as man 
does not stand erect until he is a rational creature, 
and capable by the exercises of his mind to support 
his exalted stature, the processes of the vertebra, 
and of many other bones, which give power to the 
muscles to erect and move the frame, are, by 
reason of their being unnecessary, in a cartilagi- 
nous or medial state. 

OF TUE SOFT STRUCTURES ENTERING INTO THE 



The first to which we will direct our attention, 
we those which cover the surfaces of bones^ 
viz.: — (l) the Periosteum and (2) Membra- 
N<v Medullaris ; we will then consider (3) 
Ihoie entering into the substance of bone, viz. : — 
ims, nerves, absorbents, and cellular 
I then conclude this section, with a few 
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remarks upoD (4) the addenda to boneii, viz: — 
Cabtilabes, Abticdlar Surfaces, and Ltga- 
MENTS, which last, farm a separate part of Anato- 
mical Science, known by the term SyNDESMOLOsY. 
(From JuvJtj/tDi ligftmenU, and Xoyog.) 

1. Periosteum:— The Periosteum, so called 
from its furnishing- the external covering of bones, 
is formed of fibro-cellular substance condensed into 
layers which, in some places, can be separated ; 
these inve!4t bones unitbrinly, being, however, 
combined inseparably in some places with the 
insertion of muscles, and at the various joints, 
reflected forward so as to line the capsular liga- 
ments, and leave the extremilit^s of the bones to 
be covered with a substance more suited to the 
office which they have to perforin. In addition 
to being thus rejected from one bone lo another 
through the medium of its lining the capsule of 
the joint, it is also continuous in a correspondent 
membrane upon cartilages, which, in contra- 
distinction, ia termed PtRicHONnRiuM. Tbja 
same membrane, also, where it lines the bones 
of the cranium, is arbitrarily termed Pericranium, 
By thus lining the bones and curtilages, it fultila 
several important offices, which are ; — to transmit 
the vessels of the bone to which this membrane is a 
vehicle; to form a medium for the altalchment of 
muscles ; to form also a soft medium between the 
bellies of muscles and the unyielding surface of 
bone ; to help the formation of a bond of union be- 
tween one bone and another in the adult, and one 
part of a bone and another in the fcetus ; and lastly. 
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(at least, so say some, but &ci hardly bears theta 
out in their assertion,) lo set bounds la the over- 
growlli or bone and to prevent its loo great in- 
crease. 

Now, inasmuch as the periosteum is condensed 
cellular tissue, it necessarily implies that its sensi- 
bility and vascularity must be diminished in pro- 
portion to its density. Older anatomists denied to 
it the possession of nerves, and also described its 
vascularity as not belonging lo it, but to the bones. 
We need not, however, rob the periosteum lo do 
(he bones justice, but we may attribute (o it also 
the possession of both arteries and nerves. It 
is unphilosophical lo doubt ullogetlier that of 
which we want the evidence of sight; forasmuch 
as every science clearly consists of two depart- 
ments, — the theoretical and experimental ; one of 
which speaks of doctrines, the other of fact; 
therefore incredulity is inadmisaible, and is indeed 
repugnant to the purposes and pursuits of science, 
whether exercised in reference to the first or 
the last of these ; because theory frequently dis- 
covers truth, before fact demon si rates it. So it is 
here : for, in a state of health, this membrane is 
very dense and semi-ligamentous, except at those 
interstices through which the vessels of the hone 
are transmilled, by which ihe doctrine of its pos- 
Mwng no nerves, and but a. very limited intrinsic 
oCreulatioQ, was rendered very probable; but then, 
uys theory, it is a structure, like all others, vital 
m its origin and design, and, therefore, must pos- 
■eai the properties and organization of all animal 
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substances ; and, lastly, comes experience, to fur- 
nish iU information, that, alttiougK in health, the 
periosteum is nearly void of sense, yet in inflam- 
mation it is exquisitely painful, owing to the same 
causes whereby pain is produced in any other 
structure ; viz. ; — increased sensibility, rendered 
morbid bg the internal excitement of the arteries 
of the nerves, and external pressure upon them 
from the swelling tsithoul, which stretches the 
membrane upon the unyielding' bone. 

Lastly, we close our remarks by saying, that 
the chief bond between the periosteum and the 
bone is the vessels and nerves, which enter and 
return from the substance of the bone, by which 
linuls are formed, more numerous in 
n in the adult, because the vascularity 
r is greatest. 
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form of irregular bursa. It is highly vascular, 
and receives its vessels through canals, (usually 
described in the course of the particularizing of 
individual bones.) When the vessels of the 
membrana medullarts are injected, they are seen 
to make innumerable inosculations with the pe- 
riosteum, and to ramify also in wide radiations 
over the surface of the membrane and cancelli. 
Now, this membrana medultaris has an oMce 
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perform, which is, the secretion of the marrow. 
The marrow is a thick oJly substance, deposited in 
tfae bursts before mentioned, and may be said to 
be of the fame use as (he adipose substance, or fat} 
iu the cellular membrane of ihe body at large. 
May it not be here deposited to give passive 
reitistaiice to the encroachment of osseous matter 
internally, which would cause the filling up of 
the cavity of the bone with earth, because its 
consistency is less dense, and therefore, less com- 
pressible than that of bone; at the same lime, 
that it tills a reservoir thus made and preserved 
in the bone, for (he deposition of nutrient mat- 
ler, in the event of the natural supply through 
the alimentary canal being withheld? The mar- 
row is remarkable for being vascular and thin 
in children; oily and dense in the adult; and 
copious and viscid in old age: hereby is demon- 
strated the great vascularity of (he structures of 
the frame in children, and the diminished vitality 
of the solids of those advanced in life ; for injec- 
tioBB will penetrate into the medullary membrane 
wilh great facility in youlh, whilst in the bodies 
of the old it cannot reach so far. 

Like the other membrane, this possesses little 
maibility in the natural state, beause it could 
answer no good purpose, being without the reach 
of stimulus from extraneous substances; yet in*ji 
flammation also proves this structure to posses* ■! 
tKrvea, As for the marrow, it is but a secretion 
temporarily deposited and perpetually in a stale of 
motion from absorption and secretion, being in 
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continued process of removal and replacement ; it 
therefore necessarily contains no nerves, although 
the cellular membrane which tbrma its bags must 
of course be nervous; for, who ever heard of a 
secretion taking place without nervous influence? 
— the arteries secreting it must be supplied with 
nerves iu their coats as surely as they are with 
VBsa vasorum. 

The marrow forms a beautiful object to be 
viewed through a microscope, resembling- a cluster 
of grapes; — this appearance is occasioned by ihe 
arterial rainihcation, forming the stem, and the 
bursas of the membrane, spherical in form, con- 
taining the medullary secretion. 

3 OS THE cii(C0j:,ATiFia and m^rvocs systems in 

THE BONES ANH THEIR OFFICES. 

We have anticipated our first remark upon this 
subject, that bones contain arteries, veins, nerves, 
and absorbents. Tiieir number and sixe, however, 
are less in proportion than in those of the other 
structures of the body, and dlSer also in the same 
bone during the three different periods of life j 
infancy, maturity, and old age. In the first the 
secerning arteries are numerous, giving a redneu 
to the bones, particularly to their expanded parts at 
the extremities, and filling up the sulci between 
the atriss of new-formed bone with their ramifica- 
tions. The veins ar'e necessarily as numerous as 
the arteries, — the nerves are in greater number ia 
proportion than in the adult, — and the absorbents 
are active in the removal of cartilage. In the 
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second or medial state the arteries are less nu- 
merous, inasmuch as the bones have become 
enlarged and more dense, whereby, the cellular 
membrane has been extenuated into almost imper- 
ceptible bonds of union (o the fibres of the hone, 
and the largeness of the caliber of the vessels 
has been infringed upon. For (his reason, nature 
has set bounds to the growth of the bone, which, 
although continued, is diminished; and, thereTore, 
die arteries are disposed the more to model the 
bone and perfect the processes for the origin or 
insertion of those muscles wbich are brought into 
exercise by the necessities and pursuits of man* 
hood. The number and size of the veins keep pace 
with the arteries. The absorbents are also undo- 
ing what the arteries perform, taking up what they 
put down ; hut, as a bone is to become a perma- 
aent or durable structure, this absorbent action is 
kept within proper bounds. It is however the 
case, that even the bones are a mass of moveable 
particles, — the interstitial deposition of the arteriet 
■od intertlitial absorption of the absorbents con- 
Mlanlly keeping them in perpetual motion ; no 
looaer is a particle of bone d«posited in the mem- 
brane by an artery than it is taken up by an 
■bwrbent, and is forthwith carried into the circu- 
lation, when it is either sent to the kidoies for 
lisnsportation from the body, or else returned to 
make a temporary abiding in another place in the 
Aeleton; thus, on this principle, particles of the 
bones of the head may have changed place with 
Wine of the toes, bo that anatomists have allowed 
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a complete revolution to transpire in the human 
skeleton, (according; to some) taking the period of 
seven years for its perfect performance. 

Now in old age, ihe extreme period of life, a 
very great change lakes place ; the vital structure 
of the bones JB very attenuated, and the absorbents 
and arteries both exercise their propensities in an 
irregular and inverted manner. While the absorb- 
ents are sedulous to remove the osseous deposit 
from the cancelli and laminje of the bone, and thus 
enlarge the cavities and make its specilic gravity 
lighter, to help the old man's diminished energies, 
the arteries are conJeneing the external lamina of 
the bone and rendering their gravity greotefj to 
supply the lack of substance caused by the intersti- 
tial absorption. A very great deal of earthy 
matter ia thus thrown out of employment, much of 
which is carried off through the kidnies, (which 
sometimes may collect in form of calculi in one or 
other of the urinary organs,] or else is deposited 
by the arteries in the soft structures, rendering 
hony that which had before, in a state of liealthj 
been elastic; as for instance in the trunks of the 
arterial system, which ossify through diseased 
action during the latter periods of man's exist- 
ence. So that we see man ia made to become his 
own executioner, not from choice, indeed, but 
from necessity; for inasmuch as the elasticity of 
his nature is superseded by the senseless and un- 
stimulatable structures into which bone has found 
its uninvited and miwelcome entrance, the circu- 
lating and nervous systems are looked to by them 
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for increased vital energy, to render which tliey 
are indeed unable; and, instead of the glowings of 
health throughout the franie^ is set up the excite- 
ment of hectic, which soon wearies out the suscep- 
tibility of the stniclure which nature had engaged 
it to support, and tsuon destroys the diaposition of 
the nerves to be stimulated, and the blood to 
nourish, and the body seeks thai change which 
all organized matter must undergo.* 



—The bean of tht cranium are luied on botik 
lides with a membranB, sDd are foramjnulated for the ingresa 
of arteries into the diplG? : the internal table of the bones of 
the cranium, called from its density tdlea uilrca, ta deeply 
mlcated b^r the meningeal arteries of the dura niater, which 
rapplj the bonca very uxtenaivelj from within, while tha 
Gootsl, the occipital, and the auricular arteries, suppler them 
tram without. Hence jou see, there is a connection between 
the vessels of the internal and enternal parts of tha akull, and 
these form one rascularity throu^ the medium of the arteries 
(^ the bones. Now the reason tliat the cranium is so tbscuIu 
ia because it forms a cavitf encasing a viscua of fir>t iiuport- 
■Dce in the animal economy:— it is the seat of tone^and 
icoording to the perfection of the animal and the inn-WBa 
tf iti ntetuitia, and the eilent of tdacatioB, so will it rapidly 
adaige; to expkuu, — inasmuch as the brain is the organ 
TllIMn quality ia stKobiHls, not only to tuernal imprfuinni, 
^BMaiuof thenerres, but also to iRltnial iniprtiswni, com- 
tnolmted by the Boul I so in accordance with the eittat of 
tnritiw I &oni olgects from without or the mind from within, 
(wloeh will canse m-ganic nvrciiaof the brain,) wmuitbiilt 
wirrwir in fix and propfTtUn :— hence, if the mind of a child 
- an i|7iobls slujnber, or the rational and 
1 propensities and affections are not brought into active 
i<e, then the br^a will be comparatiTely small and nn- 
c 3 



4 ADDENDA 1 



Before proceeding to llie consideration of the 
U9es of bone, we will speak of (he addenda, such 
aB CARTILAGES, LIGAMENTS, and JOINTS ; because 
they are so important in the skeleton that bones 
would be of no use without Ihein. 

Cartilages:— With regard to the s(ruc(ure of 
cartilages, we have before said a little on this sub- 
ject, to this we will briefly add, that they are a 
while dense substance, proved to be Jibrous ; that 
they contain a small proportion of earth; that they 
form no variations of structure within, as bones do 
in their cancef/i; na interior membrane ; that their 
external membrane is continuous with the perioa- 
teum, and is called perichondrium ; that (hey are va- 
rioualy vascular, — in those which are to become bone 
they may be easily injected, — in (bose which are 
permanent, as for instance, the cartilages of the ribs, 
(where there is a central artery') the vascularity of 
their substance is less, while it requires inflamma- 



dereloped (an<3, cvertitint;, less Tsscular, because it ia a paaaire 
orgsa) i but \f we see on the other hand, an active mind 
Tioleat paasiona, ahevriog vigorous exercise of the aiii 
propensitita, then the brain viilt inereaM Ln proportion to 
energy of the mind, or the neoeeaity (or the exertioa of >, 
an; natural power; just as another material organ watild 
increase by its constant excerciae ; for instance, the bipep» ^ 
muscle, when much naed by handicraltamen or pugilists. 
Therelure, that the akull may be modelled to the brain, and ' 
■inlarged with the dorelopmeiit of that organ, it U ntcaiary ' 
tbe bonea should be possetsed of « vigonms circulalion. 



tory action of a high degree, and continued lo a 
great length of lime, lo demonstrate the vessels of 
the carlilages of the join), into which, in a slate of 
health, red blood does not enter- 
Cartilages are either temporary, as in those of 
Uie bones of the foetus, which are soon superseded 
by osseous deposit ; or permanent, as in those of 
I joints, ribs, larynx, etc. 

~~ith regard to the nature and properties of 
;es, they are elaslio ; if we pierce them with 
life, they repel the offending instrument, and 
ni its being withdrawn, close up the aperlure it 
hu made. 

With regard lo the uses of cartilages, they are 
wiouB. In the first place, us has been already 
described, they form a subsiilute for bone in the 
S^lut, as well as in the adaU ; examples of 
ohich we have in the larynx, trachea, bronchial 
lubes, etc. : ihey form parts of cavities requiring 
Ulilnde of motion, and permit themselves lo be 
acted upon by muscles for the contraction of these 
cavities, and then re-act by reason of their elas- 
ticity, when muscular action ceases, to expand the 
uvities they bound ; as instanced in the alse of the 
nose, the cartilages of the ribs, cartilages of the 
larynx, &c. : they coat the bones of the joints, 
where, on Ihe same principle just mentioned, they 
re-Bct upon the impression made on the extremities 
ofihe bones, and thereby prevent concussion, They 
alio give latitude to motion by being situated be- 
tween the articular surfaces of a joint; as for 
instaace, in thejoiut of the jaw-bone, where there 
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is an interarticular cartilage and a double capsule, 
80 that the extent of articular aurrace is increased, 
and, consecjuently, the latitude of motion. Aaolhet 
apecies of cartilage, termed intervertebral sub' 
stance, admitting great and peculiar motion be- 
tween the bodies of the vertebrffi, will be particiK 
larly described in that section. 

Ligaments: — These are the natural bonds of 
union between the bonea in the natural skeleton. 
They are glistening, strong, flexible cords of con- 
densed cellular membrane, not extensible or elastic^ 
unless their texture has been modified into a lew 
degree of density, on the one hand, or into a semi- 
cartiinginouB condition, on the other. 

With regard to the structure of ligaments, it i> 
jibrous, the cords running for the most part longi- 
tudinally, or on a parallelism with each other ; tliis 
mode of arrangement is particularly adapted for 
the purposes required. Ligaments may be divided 
into two principal kinds : — ligaments, properly so 
called, and capsular. These latter are membranci 
of a less degree of density of structure, and of 
greater vascularity, possessing vessels which se- 
crete on their internal surface a peculiarly glairy 
6uid termed synovia^ the intention of which is to 
lubricate the surface of the joint, and to prevent 
frictjon. Entering into the formation of ligaments 
may be traced arteries, nerves, and veins, and, 
although neither the vascularity or sensibility of 
these organs are equal in the natural and healthy 
condition of the joint to the membranous structures 
surrounding, yet, in the inflamed and diseased, 
they ore both considerably and painfully greater. 
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But beside forming the natural link between the 

nouB bones, which is one oT the principal uses oF 
the ligamenla ; they also supply the place of bone 
(as instanced in various parts of the pelvis) ; give 
origin to muscles (as in tbe wrist and pelvis, and 
particularly in those parts where intermuscular lig- 
aments exist) ; complete the sockets for bones to 
move in (as in the socket of the aslrag^alus) ; form 
loops for the intermediate tendons of various mus. 
eles to play upon bone in (as in the instances of 
the trocbieares and digastrics muscles) ; and lastly, 
bind tendons to the bones (as in the annular hg- 
aments of the wrist and ankle). 

Pahts and uses o> a joint : — Every joint, 
however simple, is formed of at least one or more 
parts uf separate bones brought into apposition. 
As the word joint is of such general meaning, it ia 
applicable, equally, to an immoveable connection 
between two or more bonea, as to one of extensive 
motion ,- but as science has classified these two, and 
ibeir intermediate varieties of articulation, we will 
HubjoiD each of diem, with tlie terms illustrative of 
them, and an account of the peculiar character- 
istics of each form of connection. 

Tbe connections of the bones of the body may 
be classed in two primitive dieisiom : — 1. Thoie 
without motion; and, 3. Those with motion, 

1, Those -without motion: — these must be either 
Synostosis, which is, union of substance; Synar- 
throsis, or, immediate apposition of bone mithaut 
intervening soft structures^ or mere Svmpuisis 
coanecttem^ which are unions b^ unyietding inter- 



mediate substance. SymphisU, however, implies 
all kinds of connections with inlermediate sub- 
stances, whether admitting great, or no motion 
at all. 

Three kinds o/" syn arthrosis connections :— I. 
SuTDRE is the rivetirg tog-ether of the bones of 
the crHiiium, and aotne of the face, by the denta- 
tions of one bone being received between the in- 
dentations of the other. The sutures are : — the 
coronal, saggitlal, [ambdoidal, squamous, addila- 
mentum sularce squamosie, addilamenlum sutura 
lambdoidalit, satura transversalis faciei, sy^omd- 
tica, jugomaxillaris, palatina longiludinttiis, pala- 
Una IransversaliS) nasalia anterior et laterdliif 
lachri/maliSf a.nd incisoria; all of which are adverted' 
to in the demonstration of the bones of the craniuia 
and face. 

3. GoMPuosis is that kind of connection by which 
a process is fixed into a depression in another bone, 
just as a nail is into el board. The teeth, which are 
implanted in the alveolar sockets, are an example ; 
the nasal process of the frontal bone ; the asggota 
process of the sphenoid bone, received into the 

3. ScHiNDELYSiB vi similar to the last, only 
that the mode of connectioa is drawn out, making' 
a furrow instead of a socket for the implsntment 
of the bone. Thus the nasal process of the eth- 
moid bone is received into the upper edge of tha 
vomer, and the under edge of that bone into the 
sulcus upon the floor of the nose, etc. Of tha 
sjftnphiais connections admitting no motion, two 



good examples are seen in ihe symphisis pubis and 
tacro-iliac^ of the pelvis. 

2. Those with motion : — Three kindi of syu- 
puisis admitting motion ; — 

1. Arthrodea connection, is the coaptation of 
the opposed surfaces of two or more bones lo each 
other, having capsules of strong ligamentous sub. 
stance, admitting the slightest degree of motion, 
aaOed yielding ; the bones of the carpus and tarsus 
are good esamples. 

S. GiNGLEUus. — Here ibe bones are so apposed 
as to admit of hinge-like motion. This is subdivided 
into, — !• ANnuLAR, where the motion is similar to 
the movement of a door on its iiinges, as the in/e- 
rior maxilla upon the head, the elbow, knee, ancle 
joiiUi,eic. %. CIRCULAR, where /(jfera/ and fuiuf- 
ing motion ia allowed, as between the bones of the 
fore arm, the alias, and vertebra denlata, etc. ; — 
and 3. comfovnd, v/hnTe two or more ginglemut 
joints exist, as, between the occiput and atlas, and 
the whole vertebral column. 

3. Enartkrosis, is a ball and socket joint-, per- 
miUiig extensive motion in every direction ; the 
be§t examples are the shoulder and hip joints. 

The general characteristics of a simple joint are 
' dtne; the articular surfaces of the bone covered 
wilh elastic coats of cartilage, the circumferences 
of which are thin and insensibly lust; the bone also 
foraminuUled at (his part for the ingress of arteries 
necessary for the vitality of its structures ; a capsular 
IfgBinent, more or less membranous or ligamenloua, 
BS the necessity for strength is greater or less ; 



and over thiH capsule two bands of li^atnentoiu 
fibres, situated at two of its aidea, and are mostly 
called lateral ligamenls, which are to give strength 
to the joint and confine its motion; in these joint* 
the internal surface of the capsule secretes the 

Now In this mode of structure, all compound or 
more perfect joints have added either a si/novial 
orgua, or an interarlicular cartilage. The former 
is a mass of fat attached 
of the joint covered ove 
its cavity hy the capsula 



1, or confined in, a part 
with, and excluded from 
ligaments. As far as its 
in some joints of the co- 
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colour is concerned, 
lour of fat, in others 
consequence of tlie vessels dispersed in its substance. 
They have been designated glands, but their 
structure is in nowise glandular ; nevertheless, from 
the extremities or circumference of this substance 
procesaesof membrane of a fringed form (Jimbriia) 
extend into the joint, carrying their si/novial se- 
cretion into its cavity. But so minute are the ter- 



• In fact, the simplest idea jou can liave of a joint, is a 
ihat sac or bag- this ia tlic capsular ^gamvnt i and two hard 
BubsCaiices opposed to each side nf it and presied together, 
for instance, your flnger and thumb— these represent tltft 
bonea i then a piece of stringy wound around all thre^ keeping 
them together — this forms the ligamenls; while the air or 
water in the shut-hag ropresenta the synmia ; let that be in 
such yreat quantity that the finger and thumb cannot eoin- 
preaa the blftddar or aao, and then you hare hydrarthas or 
dropsj of the joint ; forgiTH the horaelineBS of Iheae compa- 



minalions of the ducts, if indeed they exist, that 
they have not yet been discovered. The syaovial 
secrelion is so Uberol during the use of the joint, 
when mechanical pressure is made upon the gland 
by the bone, that a very considerable absorbent 
system must be in connection with each articulation 
to prevent hjdrarthus or dropsy of the joint ; hence 
it ia reasonable to suppose that absorbents arise 
not only from the whole surface of the capsule, and 
also from the synovial mass, called gland of the 
joint, but that some other nioditicalion of structure 
should be found in the compound joint, for the 
purpose of g'iving a larger surface for the mouthi 
of tlie abaorbenta to arise upon. So that, I believe 
we have (for instance, in the knee ) a mucous fold 
in the Joint, just as there i> an omentum in the 
abdomen, to fulfil [his necessary and principal duty ; 
and as the omentum is for the purpose of absorb- 
ing as well as secreting the serum of the peritoneum, 
» the mucous fold in the joint is for the absorbing 
u well as the secreting of the synovial fluid, and 
I abould think, the more for the former than the 
latter purpose. 

Interarticular cartilage possesses ail the charac- 
teriitica of cartilage in general, and elasticity in an 
e&iinent degree. It is divided into the stationary 
and the hose. As a good example of the former, 
»ehave the semilunar cartilages of the knee joint 
u tm instance of the latter, the loose cartilage of 
(ike uaderjaw; in this Utter instance too, we must 
have B double joint and l^eo capsular ligaments, 
wbereos in the stationarj/ or incomplete interarti- 
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atlar cartilages we have them not occupying th« 
whole cavity of the joint, but giving inwards iheir 
sharp margins, over which the capsule is reflected, 
and they are thus, as it were, in point of fact, turned 
out of the joint, in the same way that the extremi- 
ties of the bones are also, for they and their carti' 
lagiiious encasements are covered by modified 
capsular membrane. 

Nerves are known to enter into all the structures 
or joints, more by their sensitiveness in a slate of 
disease, than by the discoveries of anatomists, al- 
though a Monro, Swan, or White, may have 
handled the scalpel, and investigated with the mi- 
croscope. In the comparative absence of these 
organs, and of sensation in health, and the pain- 
fulness of a joint in a state of disease, the lesson la 
taught UB, not to judge a priori of any thing touch- 
ing the minute organization of structure ; this was 
too much the fault of the ancient anatomists, who 
supplied from iheirfailh what was wanting in their 
observation ; now moderns run inio opposite ex- 
tremes, and are in danger of doubting, unless they 
have ocular demonstration. 
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IS word means the^ame at foundation of any 
piece of mechaniam or organization ; with anato. 
mists, it is understood to signify the bones or hard 
structures of man and animals, united and connected 
into their natural form, to which the eofl structurea> ^ 
are attached; thus the aheii of the crab, the sca- 
brous case of the beetle, and the sclerotic coat of | 
the eye, are their several skeletons, which they 
pouess on their exterior, whilsit man, and the higher 
_^«der3 of the creation, hide them within their 
I, cloak them with soft structures, and present 
1 their exterior, either naked or covered 
hhair. 

We have to do with man, who is an upright 
inimal, therefore his bonea are modified to aSbrd 
Um an erect posture. Those bones which have to 
b6 moved in progresaioa form the base of the ske- 
hbMi) and receive the welghtof the body ; hence the 
&et are an expanded arch, and the thighs and lega 
moveabie columns, whilst the toes are prekensible 
t^pendages, possessed of a power of adapting ihem- 
nlves to uneven places, and of retaining more se- 
Ctirely the position of the boJy, but which, by the 
restraints of civilization, are abridged of many oF 
their capabilities, which they exert to perfection m 
ft BBvage state. Upon these moveable columns are 
fixed an osseous basin called the pelvis, which 
Jbrms the inferior support to the weight of viscera 
coalained in the abdomen, and also gives origin to 
the muscles which comprise its anterior boundaries, 
and to the moving muscles of the thighs. As will be 



shewn in the deBcHpiion of the bones, this pelvis 
forms an arcb, which receivea the central line of 
gravity from the trunk, and throws it upon the 
extremities. 

The vertebral column is the central pillar of the 
trunk; moveable, to permit the trunk and neck to 
rotate and bend ; incarvaled, to allow room &r 
the visceral organs, for the origin of muscles to 
keep the trunk erect, and to prevent concussion in 
the more violent exerctaes of the body ; and hot- 
lamed into a canal for the protection of the spinal 
portion of the nervous system. The ribs and 
breatl bones make a moveable cone, which is com> 
pleted by the vertebrs behind on which it is fixed. 
Thus a frame of protection is made for the heart, 
and moveable levers in aid of respiratory action. 

The superior extremities are endued with great 
motive capabilities ; are fined upon the upper part 
of this cone very loos-ely ; and possess appendages 
ealled, Jingers, which have extensive prehensile 
power. " 

The cranium is placed upon the top of the yw 
tebral column. It is the capitolium to tlie body* 
It contains within its helmet of bone the brain, 
the organ of sensibility, upon which the influences 
of the soul are made to dwell ; and it carries in ita 
cavities and upon its surfaces the external orgaru 
of the senses, through which the brain is stimulated 
from without, and which require for Iheir perfection 
eminent or exalted situations. Here are the orbiti 
in which the eyes, those watchful sentries of the 
mind, are found ever on their guard : here, tooj 



deeply hidden iti their own labyrinths of bone, are 
to be found its auditory monitors; here ila olfac- 
lories, those suspicious inspectors of nuisances : 
here, loo, are the vaults of llie voice, from which 
itentorian sounds and soft melodious whispers oflen 
issue ; and liere is the great portal lo the system 
— the main entrance to the whole fabric — guarded 
by thirty-two strong orderlies armed cap-a-pi6 
with enameled coals of mail, and by whose per- 
Qtitsion all the provisions of the garrison find their 
y to the store -chain her. In looking then at the 

its natural position, as buiit by the word 
e Creator, we are astonished to see the wisdom 

n this one fact, — that although scarcely 
iny of the bones are placed so as to form a column 
of a strictly perpendicular direction, yet that the 
central line of gravity strikes through their common 
base, BO that the body is as erect, and as firm, as if 
this central axis had been an immoveably osseous, 
mA not a supposed, line. The arched deviations 
of the vertebral column are not absent ; every 
limb— every hue — has its beautiful wave, whereby 
^ that ia formal is avoided, but all that is regular 
'» preserved. 



IV. 



? BONES. 



The diseases of bones are : 
I M FLA HM AT ION, which terminates i 
limpUx, which is analogous to rejo/a((on; abscess, 
or suppuration ; caries, or ulceration; and me- 
csoais, or mortification. 

D 2 
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Tlie altered organisations of hone are : 

MoLLiTiES 099JUM, Or preternatural soflenitig of 

bone; fragilitas ossidm, or preponderance of 

earthy matter ; and ekostosis, or redundancy 

Tlie uccidentt of bone are: 

DiatocATioM, or separation of one bone from 
another ; and ^hacture, the disunion of one part 
of a bone from another. 



)M or BONE. 

This serious and universal aflection exuU of 
course in all sofl atructurtis, antJ, eonaequenlly, in 
the membranous parts of bone, which are not how- 
ever easily brought into an inflammatory state, bul 
which, when this is induced, cannot wlthf^land it 
long, and hence speedily either undergo its ulcera- 
tive or mortifying terminations. The symptoms of 
this affection are different to those which accom- 
pany it9 existence in a soft sLructure properly so 
called. Its presence in a bone is indicated by a 
deeply-seated obluse aching pain, described as more 
distressing than acute, and so harassing the health 
as speedily to bring the patient to a slate of great 
emaciation and weakness. If inflammation first 
comniencetl in the soft structure in its substance, it 
cow stretches to the periosteum, which swelling 
upon the hard incompressible bone to which it is 
in close cohesion, caus^ pain of an intense degree, 
because the nerves huve become morbidly sensible ; 
a tumour is now formed, which is the result of the 
sympathetic inflamnietion extending to the parta in 
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the vicinity, and ultimately inclurlea the skin, which 
it reddens and escites. 

Thia inflammation may be either gradual or 
active, and may be caused by accident, or constitu- 
tional ditiease, such h9 9i:rofula or syphilis; of 
course, therefore, the same line of treatment must j 
not be pursued in every case. Now it is evident | 
that if the inflammation be the result of scrofula J 
or syphihs, it is but the appearance of those dis- 
orders in this particular form. Scrofulous patients 
have jfenerally weak, lympliatie, flabby organiza- 
tions, with a contaminated circulation; blood con- 
taining' a large proportion of serous and aqueous 
parts, and what there is of the coagulable h not 
Grm of texture, or so elastic and contractile as that 
rf B person in health. Indeed, in ihese Rub> 
jeels affected with scrofulous taints, iiiilamniations 
of structure are an effort of nature, who attempts 
ikereby to stimulate and induces re-action in the 
fivRie; but there w not sufficient vigour in the part 
to withstand undue or increased action, and thus 
fiuling' in one resource, nature immediately adopts 
mother, and form?, as it were, for the patient a 
ipontsneouB issue. This dii^position may be laid 
Md of by surgery, and assisted, if it aiTected only 
« «ofl structure near to the surface ; but herein is 
tiie error — the setting up of this action in a bone, 
where almost necessarily either caries or morlijica- 
tlon must take place. But this may be said in 
bvour of the foregoing case, that the inflammation 
indttced by scrofula is generally of a chronic cha- 
ncier, and therefore some time at least is allowed 
for the adoption of a curative process. 



It is evident, therefore, from tlie constitutional 
wealtness of a scrafulous patient, that bieedinga 
and other evacullons are decidedly injurious prac- 
tice, and that the indications are rather lo prop up 
and nourish Ihe system than to depress what tittle 
energy there ia. In fact, this inflammation, as haa 
been said before, is &n effect of topical weakness, 
and an attempt of the constitution to cause general 
re-action ; but instead of producing' the healthful 
stimulus of a vigorous circulation, it only induces 
the irregular flushes of a febrile excitement, and 
therefore our practice must be to give tone to the 
system by medicine constitutionally, and to counter- 
irritate the surface near to the affected bone. For 
this purpose, blisters, reiterated and kept constantly 
open with savine ointment, or blister cerate, or 
ammoniacal plasters, and stimulative embrocations, 
are to be employed. If the cause be lues venerea^ 
then the same line of conduct must be proceeded in 
as before described, with this variation, resulting' 
from the situation of the inflammation being gene- 
rally in the periosteum (termed node), that as the 
bones are chiefly superficial in which nodes are 
formed, if the pain and sweUing are very great, 
and attended with nocturnal es acerb at ions, a free 
incision may be made into the periosteum, and 
opium administered, and this will cause decided 
relief. A course of mercury seems, by general 
consent among surgeons, to be the most feasible 
mode of treatment in venereal cases, and it ia 
presurned, therefore, that (he patient will be here 
BaUmilled lo a mercurial action, in the course of 




node will gradually 



which, 
disappear. 

Now, if the in Q am mat ion be the result of injuries 
inflicted ; then, upon (he strength of a good consti- 
lulion, you may evacuate both the veins and the 
bowela, and use any antiphlogistic measure the 
DTgency of the case warrants. But still, after all, 
loo oflen this is but the beginning of a train of 
diseaaes which afterwards speedily appear, com- 
plicating together abscess, caries, and exostosis, 
in a manner similar to the combination of suppura- 
tim and imperfect resolution in a soft structure 
after common inflammation. 

Let us, however, nest consider the effects and 
treatment of abscess in bones. 



This termination of inflammation, properly 
ipeakiog, is confined more or leas to the aurfacei 
of bones ; that is to say, either to the medullary 
membrane, or to the external part ; and it is also, 
althe same time, less evident and perfect in this 
Ibin in the softer structures, and always to a de- 
gree complicated with partial loasea of structure, 
by ulceration and mortification, as well as by ab- 
»rp(ion, if allowed to continue to any length of 
lime. Thus there will be found this difference 
owing' lo the variety of structure, that while, in sup- 
puration of a soft part, the loss of substance is 
the result of absorption, in abscess of bone there 
is lo a certain degree, if the affection be extensive, 
iloM of vitality in some one part or other of the 
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bone, because the absorption is not so active in a 
hard as in a eoh structure, neither iniJeed can be, 
because of the various distribution of living parts, 
and their altered suppurative action. But I must 
not be understood lo lay this down as a rule with- 
out exception, because, in every man's practice, 
coses have occurred where (liere was a denuded 
bone, from (he surface of which, good or " laudii- 
ble" pus was secreted, but where healthy granu- 
lations formed, and tlie bone was covered without 
loss of substance or alleration of structure. 

In all cases of abscess of bone, there is great 
constitutional irritation, and much distressing pain J 
the inflammation of the soft structures and of the 
Bkin extends, the latter becoming puffy and em- 
physematous; rigors of fever and emacialioo of 
body now appear ; then the tumour in the soft 
parts over the bone gives a fiuctualion of a. fluid 
which proves the ulceration and death of a portion 
of the bone, and a communication between the 
interior of the abscess and the parts beneath (he 
ekin ; and which, if ]e{\, lo itself, progresses 
towards the surface as another abscess would, when 
ulceration and absorption soon make an outlet, 
from which pus sanious and fcetid is expelled, 
containing spiculfe of mortified bone, and clots 
of coagulable lymph ; then either the repeated 
discharges of pus and the constitutional hectic 
destroy (he patient aller a time; or else healthy 
granulations gradually fill up the cavity, and a 
tardy cure is effected. 

Novf the eflbrts of the surgeon should be di* 
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-in llie 6rst place, to form 
md then, well satisfied with 



reeled to two objet 
an Bcourale prognoi 
the existence of an abacess, to hasten its progresB 
by artificially helping the expulsion of the fluid by 
means of the trephene, and using stimulating ap- 
plications and injections to correct the acridity of 
the pus, and induce healthy granulations. 



CARIES,* OK 

This third termination of inflammatory acti< 
in the bones, is analogous to the ulceration of ihA 
soft structures, in which nature causes a cavity at j 
breach by absorption. The causes of caries may I 
be either external or internal ; 
tusions or injuries, from without; or from withhi, 
abscesses; a morbid action; the eifect of scrofula; 
venereal taint; ihe pressure of tumours, cancerous 
or aneurismal, etc. 

Caries may be either the result of a comiitv- '. 
tional affection, or on the olher hand, altogethu 
local; in ibe former case it is induced by scro- 
fula, lues venerea, scurvy, or olher universal 
diseases: in the latter case, accident, or the con- 
tiguity of a diseased structure, imparling lo the 
bone its morbid action, may be the immediate 
c&Dse of its existence. 

Thus, scrofula is found li> affect the lymphatic . 
and secerning systems, therefore the spongy slruc- 1 
ture of the bones, and especially the bones qf the 
tarsus and carpus, are very generally affected. 



* DerivatiTe, yttptt, to abrade. 
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e tkef) are spongy in texture, and situated 
o and surrounded bi/ joints, in tehich, no 
n hydrarlhropsy is conientaneouslt/ induced, 
gh the venereal disease is more ^enerall;f 
i produce necrosis, yet it is oftlimes a cauK 
of caries. Numerous examples of caries resulting' 
from venerea daily crowd the hospitals, both iB 
France and Eng;iand, where that horrid disease B 
perpetuated by (he unbridled licentiousness of the 
lower orders of society ; so that the face is seen lo 
be marred, and the voice, which is the distinguish- 
ing' prerogative of man, is diminished from the 
commanding and soncrous tones of the temperate 
and healthy, to the painfully enervated and insignf^ 
ft&ant whispers of the Buffering victims of vice! 
the palate, the nose, and tlie forehead, are ranked 
among the most frequent parts to suffer by this 
disease, so that the common roof of the mouth 
and floor of the nose is removed, and a revolting 
communication is established between them ; the 
food regurgitates through the nostrils, the mucui 
of the nose is ejected from the moulh, and the 
voice is a confused gutlera! sound, combined with 
that which resembles the escape of air from a wind 
instrument which is cracked. The tibia also, and 
the sternum are frequently affected by caries, 
arising from venereal disease. 

Caries of the vertebra produces that peculiar 
dlse^e which is adverted to under the head of 
diseases of the spine; paralysis and lumbar ab- 
icesB are frequently its results. Caries of the 
Botl and spongy bones ia more obstinate to curs 
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than that dlsea.se in (he hani or Jense one!) ; as for 
instance, in tlie larsus the proximity of the bones, 
and the consentaneous disease of the joints, being 
particularly favourable to a spread of the disease 
from the one to the other. 

Diagnosis : — In order to d istinguiah caries from 
necrosis or death of the bone, with which some 
have confounded it, it will only be necessary to 
itate that, in necrosis the vita! principle is com- 
pletely gone, whereas in caries, a morbid but 
Tilal action is operating, allliough the balance of 
1^ circulating powers is lost, and ihe diseased 
part i« undergoing alteration of texture. Caries in 
a aubcutatieous bone is eas-iiy detected ; if you 
introduce your probe through the ulcer in the sUn 
jou can pass it into the substance of the bone, 
which is preter naturally softened; but in deeply- 
leatcd bones you (ascertain a caries, when a f(Etid 
discharge is seen to exude from a fistulous com- 
munication of the soft parts; these, however, in 
both instances, being points of consideration to be 
judged in connection with the evidence afforded 
of constitutional affection by some one or other of 
the diseases aforementioned, in tlie one instance, 
or of the reception of a blow or other injuries 
from without, in the other. 

Treatment: — This must of course be of tao 
kinds — conslitutiojiat and local. In venereal cases, 
mercurials and sudorifics are indicated; — in cases 
of scurvy, acidulated drinks, and vegetable diet; 
in scrofulous affections, alteratives, corroboratives, 
and anlimoniuis, form the general classes of medi- 



oinei lo be used. But in local caiet, the exfblixr 
tion is promoted by tliscutient powdera and stimiH 
Isnts ; that which will correct the fiEtor of the 
discharge, will also hasten the separation of the 
diseased part, euch as linl, dipped in tr, benzoei 
comp. aloes, or myrrh, liq. argenli nitrat., elc. 
The actual cautery ia HOmetinies used in France, 
after the bone has been fully exposed by the scalpel] 
but if the ditiease exist in the tarsal or carpal 
bones, and the morbid action is extending from 
one to the other, and the constitution suffer, thea 
amputation is the surest, nay, the only and last 
remedy which the surgeon can put in practice! 
Much further investigation is necessary, and will 
prove very interestiug in reference to the deve- 
lopment of caries in the different bones and cavi- 
ties. Many surgeons have contributed their in- 
formation on this subject, but fewer on this than 
on most other surgical diseases. — Let the student^ 
however, consult Cooper's First Lines, and Hey's 
Practical Observations in Surgery, etc. Some 
remarks on this subject, in connection with gun* 
shot wounds, may be found, I believe, inGathriej 
one of the best surgeons the nineteenth century has 
produced. 

NECROSIS,* OR MORTIFICATION. 

This term is applicable to the death of any part, 
but it is distinctly and esclusively confined by sur- 
geons to the destruction of bones. This disease 
(in like manner, that caries is ulceration) is mor- 
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Ufieation of bone, or the Jburlh termination (ff 
inflammation in the hard structures. 

Symptoms : — A dee ply -seated pain, indicating by 
its iDtenatly an exceeding degree of inflammation, 
accompanied witli swelling and sympathy of ibe 
parts in the vicinity of the bone ; this inflammatory 
action lives long enough to form a collection of 
matter in the cavity of the bone, and to ulcerate 
or render carious a point in its paricties, which 
becomes fistulous, and discharges purulent matter, 
more or less of good bind, mixed with coagulable 
lymph and spicule of dead bone; then having ar- 
rived at its climax, the infiajnmation where it is 
most acute destroys itself, whilst the lesser degrees 
ue modifled into ulcerative, suppurative, and re- 
generative actions. To explain by an example of 
aecrosis of the tibia, one of the most frequent bones 
which it attacks : afler the swelling of the leg, 
ECCOnipanied with a deeply-seated pain, causing 
great anguish, and proving the existence of the 
bigh inflammatory action in the centre of the boae 
or its cancellated part, there is found an ulceration 
on the anterior subcutaneous surface of the tibia, 
from which, upon correspondent ulceration of the 
uft parts producing a listula, issues a coflectioa 
of matter, the result of the suppurative process 
within the bone ; subsequently, after a short in- 
tarval, a loose bard substance is felt within the 
Mvily at the bottom of the fistula, or in the hot* 
low medullary interior; Ibis is the dead bone, 
technically called the sequestrum, which is the 
result of the mortifying process, or the final termi- 
, -OMtOD of inflammation. 
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I'hus we have five actiona induced in a disease 
of this kind : — firstly, iDflamniatioti ; producinf^ 
secondly, Buppuralion or abscess ; then, ulceratim - 
and fourthly, mortification : the fiftll 
action is the regenerative one — an effect of health} 
ioflamm alien, and is analoguus tu the primiliVQ 
growth of bone, or lo reaolulion and the granulate 
ing process in the soft structures ; so that the most 
favourable case is wliere the ulceration gradually 
sequestrum never presents iUeif, but i| 
absorbed into the sysitem, and the disease is cure4 
witUout any thing remaining but a permanenl 
enlargement of Ibe bone, and callosity of the sofi 
parts around it. Another case results in the ex> 
traction of the sequestrum after a longer or ahortef, 
period, and with various degrees of inllammatioii. 
suppuration, and paiu; the hollow becomes filled 
up with granulations, which, in process of timew 
becomes bone, and converts that which was pri> 
inarily a cavity into a sohd mass. 

Here I have been describing a necrosis, affecting- 
only the interior of the bone, but in many c 
the whole bone has become the sequeslmm except- 
the extremities formiiig the joint, ibe shaft sepOr' 
rating at tlie epiphyses, new bone being forme4 
around the old, and absorption, or else extraclion^r 
ultimately causing the removal of the old, previous' 
to the complete regeneration of the new bone, ao-' 
that the iiinb has been restored lo all its function!. 
and capacities. 

Necrosis is most frequent in the tibia, femur, 
clavicle, maxilla inferior, humerus, radius, and ulna., 
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The disease is most prevalent between the ageg of 
twelve and Iwenty, with the exception of the lower 
Jaw, which i! diseased in later years. It is not 
unfrequently the caae, that two bones are at the 
same time diseased, owing to sympathy and con- 
stitutional atJeclions. The process of cure is more 
rapid in the lower jaw, but is very protracted in 
the cylindrical bones ; for whereas nature may 
cure the former in the space of a few months, 
because tlje bone is small, the circulation is vigo- 
rous and near the centre of arterial action, and the 
patient must eat ; she does not cure the latter for a 
year, or even two, because the bones are generally 
greater in extent, are farther from the centre of 
the vascular system, and not necessary to the life 
of the patient. 

Treatment: — The indications are several and 
important; namely, 1. To aedulously meet with 
antiphlogistic measures the attacks of inSamination 
which occasionally occur. 2. To build up the 
constitution and fortify it against the g'eneral fever 
whiah oUtimes attends. 3. To treat with general 
measures the constitutional cause of the necrosis, 
nbelher it be scrofulous or syphilitic. 4. To pro- 
mote the separation of the dead bone and the rege- 
neration of the new, by aasisling nature, and fol- 
lowing her in ber attempts, whether it be on the 
one band to inclose the sequestrum with living hone, 
or on the other, to expel it from the lislula created 
by ulceration ; which latter is to be done by an 
operation hereafter to be described. 5. If, failing 
in these, the constitution becomes too much affectedj 
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then lo have recourse to amputation, when pracli* 
cable, lo prevent the patient's death. 

Tbe first inflammation is necessarily the mort 
estensive and nioet dangerous, and frequently 
renders amputation the only remedy the case will 
admit of; if, however, the patient gets the better 
of this, by the assistance of general and topical 
bleeding, poultices, and fomentations; then the 
Burgeon turns his attention to the separation of the 
sequeiivum. In the case where nature is doin^ 
this process properly, and the line of sepftratioo 
is accurately made, and absorption gradually in- 
duced ; then the least interference on the part of 
the surgeon is belter for the patient. Counter- 
irritation now becomes the proper line of Ireat- 
ment ; blisters occasionally applied, and kept 
unhealed by savine ointment, promote the ab- 
sorption of the sequestra, and prevent the accessiooB 
of extensive suppurative actions. . 

But when the dead bone is source of great 
irritation, and the absorbents have lost or relaxed 
their efforts to remove it, where the sequestrum 
is tangible, though immovable, and the bono 
itself is superficial; then art can and ought to 
aasist nature in ils removal. For this purpose, after 
laying bare the bone wiUi a scalpel, Iley'a sawa 
or the modiolus of a trephine may be used to 
make an opening through the new bone large 
enough for the sequeslrum lo be exiracted; wblcb 
is lo be separated by means of the forceps, gouge, 
Hey'a aaws, or any otl)er instruments which the 
surgeon may think applicable. This is a painful 
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and revolting' operation, but surgeons must not 
demur to practise it ; although there be no science 
or delicacy, and aoineliinea not a little physical 
alrengt!! necessary in its performance. 

The altered organizations are : — 
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'tsllities ossiuin may be detined an unnatural 
eoftness, permitting flexibility of the bone, resulting 
from one of the following two morbid actiona, 
mduced in it from unknown causes: — inordinate 
■ction of the absorbents upon the phosphate of 
time; or imbecility of the arteries, which do not 
lecrele the earlhy matter in sufficient proportion. 
Happily (his disease is rare, for in all cases 
upon record, no treatment hitherto has been found 
to succeed. The disease begins, perhaps, with 
pains in the limbs, attended with a general morbid 
excitement, causing nocturnal profuse perspira- 
tions; the secretions become more large, especially 
the urinary, which is of a dark orange colour, and 
peculiar odour, and depo.sits a white earthy sedt- 
menl, which is, in fact, the phosphate of lime; 
the limbs now become sensibly weak, inducing an 
instinctive caution in the mint! of the patient, which 
influences very particularly llie will, so that there 
i« little or no propensity to exertion, and which a 
ultimately precluded by their becoming osdematous 
wA flexible. The disease now affects the bones of 
the trunk, and the chest and back are considerably 
deformed in consequence: the injuries and inter- 
raptions, caused to the respiratory and other vitsl 
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I well as tlie morbid action which ii 

nicated to these viscera, speedily bring on 
ns, fever, difficulty of breathing, and 
derangement, which terminate in dealJb. 
t be extremely difRcull to form a correct 
as to whether the disease be the result of 
diminished arterial secretion, or increased absor- 
bent action; and a much greater difficulty to 
e treatment to the state of the disease: 
IS counter- irritation in the beginning 
ce ; aetons, blisters, ia^ues, exten- 
r exciteineot, and ulcerations. But it 
that if the surgeon mistakes the 
, the immediate or organic 
cause, then the treatment may assist the disease, 
rather than contribute to prolong the patient's life. 
In reference fo rickets two things are observable, 
which tend to render a distinction accurate; the 
distortion is slow, and the flexibility is but tempo- 
rary, and beside the young only are afiacted by 
it, whereas mollitlea ossium is a disease of the 
adult period of life. 

FRAOILITAS ossiuu. 
A preternatural brittleness of bone. This resulb 
from either of these two circumstances, — a pre- 
dominance of osseous secretion over the gelatinous; 
or, the absorption of the soft strnctures, especially 
of thegelaline. These two circumstances, iherefore) 
muat be the result of inordinate deposition of earth, 
by (he arteries of a lionej or, inordinate intersti- 
tial absorption of the soil parts, by the absorbent 
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system ; bo ihat if moUilies assium be a deficiency 
of lime, frag-ilitas ossium is a redundancy of earth 
in the bone. (Boyer) To a certain extent fragili- 
las ossium occurs in old age ; because, as before 
remarkedj ihe bone becomes denser, and the 
earthy constituents predominate over the aniitial; , 
whereby ihe bones of old persons are rendered, j 
more fragile, and wlien broken, re-union is more 
uncertain, and longer protracted than in youth, 

The immediate cause of fragility, ia a morbid 
action affecting (he secerning or absorbing veaaels. 
As exciting causes may be mentioned, syphilid, in 
the latter part of which disease, the bones affected 
hy it have been clearly proved to have become 
iragile ; scorbutic affections ; cancer in the vicinity 
of a bone, or causing constitutional excitement ; I 
and lastly, old age. It Is clear therefore, that it iK ^ 
useless to attempt the cure, without the removal of 
the exciting cause, which is seldom to be accom- 
plished, and in the last mentioned, of course 
entirely impracticable. 



This is an inordinate growth of osseous substance, 
lU&chiog i($eif to one or more parts of a bone. 
Nqw exostosis is of (wo sorts; one, spurious, where 
(be tumour is only attached to bone or is fungous ; 
ud true, where it grows from the very substance 
of bone itself. 

SVuB exoslosis, then, is a preternatural growth of 



46 

bone, which acquires the hardnesi and appearance' 
of ivory, inasmuch as the fibrous character of the' 
bone is loat : — and spurioua exostosia is an increased' 
growth of bone, spongy in structure; or, it may 
be a thickened state and growth of the periosteum' 
with osseous deposits ; or, thirdly, it may be a cysted 
tumour, partially osseous and membranous, whether 
attached to the periosteuni, or connected with tlie 
substance of the bone itself. The bones of the 
Bcull, the maxilla inferior, the sternum, humerus, 
femur, and the bones of the fore arm and legs, are 
moat subject (o this disease. 

As to the causes of exostosis, there is much 
obscurity ; nevertheless, there are certain fact* 
which observation has afforded, which go to prove 
that in the msjority of cases it results from consti'> 
tutional predisposition : thus, if a tumour of thit 
nature affects one bone, it is oflen found to atfeot 
another or more at the same time ; thus, node, 
which is unquestionably a species of this disease, 
may exist in two or three parts of the skeleton, 
BB the result of constitutional causes. Howbeit 
coDStitutional predisposition could never operate, if 
it did not find consent of action or passion in a 
local organ. And therefore we may safely aver 
on the truth of this, that in every exostosis there 
is a local if there be a. constitutional cause, whether 
undue excitement of the vascular system in the 
bone, or violence front without. 

Exostoses are often removed if they be super- 
ficial, cause pain and eseitement, injure the health] 
or interfere with the comfort of the patient ; 
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and enostoseB are often removed to gratily the 
meddling propeosilies of the surgeon. Now the 
remedy is really worse than l!ie disease, unless 
urgent neceaaily compels its adoption, and should 
never be performed where mere deformity is the 
result of the local affection. The object then in the 
removal of all exostoses, is to get at the base of 
the tuDiour, and then extirpate the whole by the 
best means you are able, — whether by gouge and 
mallet, like a stone-mason, or by Uey's saw and 
■ealpei, like a professional man. 

I once saw an operation performed in St. 
George's Hospital, Hyde Park Corner, where 
apoor woman had the whole aide of the lower jaw 
removed, in consequence of an encysted osseous 
tumour situated on the bone, but which upon dis- 
section was found to be independent of it altogether, 
—the jaw was perfectly healthy. Why dlri they 
not, when the skin of the lower part of the face wa> 
reflected over the neck, and the tumour thus fully 
^KJBmed — why did they not attempt its removal, 
^^HkeerUfy themselves of its true character, before 
^H^^ deprived this poor woman of half of lier Jaw, 
^^a, as it proved in the issue, of her life also ? 
3. The accidents of bone are : — 

DISLOCATION. 

The disunion of one bone from another, whether 
by accident or disease. 

Diaiocationa &re of {hree kinds : I. Imperfect, — 
where the articulating surfaces are partially in con- 
tact; S. Perfect — where there is no apposition of 



articulating surfaces 5 and 3. Compound — where 
there is a wound of aoft parls couiniun" 
the cavity of ihe dislocated joint. 

Dislocations further differ: 1, Froir 
of the joint and extent of surface ; 2, 
direction which the protruded bone take: 
being primitive or coiiseculive J 4. Frot 



laling' with 

the nature 
From the 
; 3. From 
the length 

of lime after the accident ; and 5. Whether thej 
be the result of accident or disease. 

Imperfect dislocations frequently exist in ar- 
throdial and ginglemoid joints ; in the laller ihey 
may be said to be invariable, inasmuch as il 
would require extreme violence to cause a perfect 
dislocation. 

But in enarthrosis connections, perfect ditto- 
cations always exist, and lliere you may have the 
dislocated bone taking many directions, either 
upward or downward, forward or backward j 
or suljseqiiently from being' primitive, you may 
have them become consecutive, by changing Iheif J 
original place, and hearing a different relalion.J 
to the cavity of the joints from which they v 
protruded. 'I'hus, for example, the ball of 
shoulder joint may be a primitive dislocation 
the axilla or arinpil ; but by a fresh accident o(j 
unskilful treatment !t may become a consecutifl 
dislocation forward under the pectoral muscle. 

Compound dislocations, like compound fracture 
require much accuracy of judgment, as to whelhol 
the limb may be preserved, or ampufaled i 
dialely. Here you take into consideration the oai 
of the dislocation and its extent ; the nature e 



ntuation of the Joint; the decree of violence; the 
cooBlitution of the patient ; the probabilities of 
healing by the first intciitioa or of a suppurative 
process ; the ailuatioii and circumstances of the 
[talient, etc. If you (ielermiite to save the limb, 
iben you briog ibe lacerations together as close as 
possible with strips of adhesive plaster, and if you 
lucceed, you can only reg'ard the case hereafter as 
a perfect or simple dislocatioi). 

Now ibe causes of dislocation are two-fold : 
predisposing and exciting— natural and incidental. 
Among the former may be named the situation of 
tlie joint ; its extensive surfaces ; its laxity of 
capsule ; morbid changes of ligamentous structure ; 
paralysis ; destruction of the cartilages ; absorptioQ 
of the bones; muscular action, etc.: as to the 
latter, a blow may produce lujcatioo of an arlhro- 
dial 4r ginglemoid Joint ; but muscular action must 
be concurrent with external force to dislocate aa 
enarthrodial or ball and socket Joint. 

The st/mploms of dislocation are various, accord- 
log to the variety of the Joints affected. In 
eaarthrodial Joints there must be either an extension 
or abortening of the Ifmb. In ginglcmoid joints, 
however, the disproportion between the surfaces is 
evily ascertained in consequence of their super- 
ficial situation. If the dislocation be the head of 
any large bone, then the shaft must take a parallel 
direction to that in which the head is placed, 
tberefore you have the limb either approximated 
U> the body or thrown outwards from it ; or you 
nuy have the head twisted, and then the shail 
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follows also, so (hat ihe limb may be rotated 
onwards or outwards ; the muscles also which pas* 
over the injured joint will be variously affected, 
— some muat be relaxed, others stretched ; the 
contour of the limb also will be interfered with, 
where there was a depression, now there is an 
elevation, where there was a pleasing roundnesii, 
now there is an unnatural depression ; the action of 
the limb will be uho affected, loss of motion will 
have taken the place of extensive power of action; 
the limb may be permanently fiexed or extended; 
or lastly it may have limited capability to be 
moved, but at the expense of much pain in ib 



The general treatment of dislocation, Althou^ 

perhaps it'is better to cure a man empirically than 
to kill him secundem artem, and notwilhstandinj^ 
the wonderful succe.is which has attended the 
daring attempts of illiterate and unskilful em- 
pirics in cases of dislocation, — it is indispensably 
necessary that all who presume to handle a dis- 
located limb should know the disposition, power, 
and attachment of its muscles. Without anatomy 
what would become of surg'ery ? Indeed there ii 
no part of surgery, having reference to the muscles, 
which requires more intimate acquaintance with 
that science, although at first sight it may ap- 
pear to be otherwise. Next in order of impor- 
tance to those departments of surgical science 
which treat of vital organs, as the circulating and 
nervous systems, and alimentary canal, comes 
muscular system, because it not only forms the 



most universal, but the moat active and poweriiil 
of the whole ; that is to say, it is the ag'ent of the 

will, in contradistinction to the others which are 
obedient to involuntary infiueiice. Now in dislo- 
cation we have nothing to do with arteries or 
nerves primarily; all our relations are to muscles 
which are agents, and bones which are patients. 
Hence I think it is apparent that in this department 
of surgery, a knowledge of muscles and their 
properties is of first importance. 

Having- staled tliat muscular action was the 
proximate cause of dislocation, we now say that it 
is also the main difficulty to be coped with in the 
reduction. The ancients met force wilh force ; 
"Many or most of their means indeed,'' says 
Mr. Pott, " are much more calculated lo pull a 
man's joints asunder than to set them to rights." 
Moderns have rejected most of these instruments, 
and so modified others, ihat they cease to operate 
Dpon their former principle, it being in conformity 
with a new and more rational axiom, " that 
-Quecular force should be eluded rather than over- 
GODiei" A very cogent reason then why you 
dwuld accomplish by dexterity that which the 
ancients attempted by force, is that though the 
bone be dislocated, the muscles do not cease to 
act, and, what is more, to act almost involuntarily, 
as though their instinct incited ibem to resist 
attempts to move the li 
of its being the source o 

» to the patient. Moreovi 
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into a line with each olher, and holh classes of 
muscles are restored to their uniform action, it is 
the design of the surgeon to bring the parts to this 
disposition as speedily as possible by a desirous, 
gradual, and continued, but not a forcible extension 
of the limb ; which accomplished, the muscles 
restored to their equal power will, by consent of 
action, do the rest, and cause co>eptation of the 
opposed surfaces. 

Now as to the mode of extension, let these three 
principles be borne in mind: 1. That the only 
extending means to be used are either manual 
assistance, sheets applied to the linib, or (he mul- 
tiplied pulley ; of these the two former are prefer- 
able, and the first better than the second ; 2, That 
these instruments or means should be applied at 
the end of the limb, so that the operation may 
have a longer lever and greater power ; and S. 
That extension should always be first made in the 
same direction which the limb takes at the dis> 
location ; for instance, should the dislocation cause 
the limb to be thrown at an angle from the body, 
then the extension should be first performed in that 
direction ; and subsequently the shall of the bone 



must be gradually made to describe the aegment 
of a circle, and the whole bone be thus brought on 
a line with the joint, when extension ceasea to be 
necessary, and the muscles wilL become the agents 
in co-aplation. But here arises the question, 
" Suppose the muscular action to be too power- 
ful, and quite alive lo the endeavours to cause 
estenaion, and halF- in voluntarily contracted to their 
utmost limits of resistance, what would you do in 
such a case; — were not the ancients justified then 
in opposing force to force 'i " By no means ; the 
remedy is atill in your power, without, by undue 
violence, throwing fresh fuel upon the Jrritabihty of 
the patient, and increasing his pain and anxiety ; 
you know that one system is in a measure depen- 
dant upon the other, and especially that which is 
less is dependant upon that which is greater (as 
the secretion is under the influence of secerning 
power) ; therefore you may reduce the strength of 
the muscles by detracting the pabulum by which it 
la supported, — you may bleed from a large opening, 
in " a full stream and a sudden," untd syncope is 
JDduced, when you may take advantage of the 
absence of the muscular resistance, and extend 
(he limb. 

Here let mc linally state that the three points in 
the reduction of a bone is, extension, which is the 
active agent ; counler-extemion, which is in fact 
passive, and means the fixing of the body so that 
the extension shall inBuence the affected joint only ; 
and ca-aplalion, which is generally independent 
of external agency, and caused by muscular con-- 
y 2 
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To this I may add, that after tbe reduction a 
effected, it is easily retained by a splinter or a 
bandage, or by rest -without either. Perhaps it is 
not so well to set aside the use of eilber of these, 
inasmuch as the patient may be better satisfied 
with a little reslrainl, although in truth it is devoid 
of real utility. 

Fracture is the separation of one part of a bono 
from another; resulting either from external vio 
lence or undue muscular action. 

Fracture is divided into Ihree general kindt; 
viz. : simple, compound, and comminuted. 

SiMPtE Fracture. This may again be sub- 
divided into three kinds, named according to tbe 
direction which (he fractured portions obtain, — 
these are the trans-aerse, oblique, and longitu- 
dinal ;"* the first of which is most frequent in 
occurrence, and the last very rare. 

In addition then to the two exciting cauta 
before mentioned, viz., external injury and rau^ 
cular action, we may name as predisposing of 
remote causes, the situation of the bone and its 
liabilities to injury, organic changes in its sub', 
stance producing mollities or fragilifas ossium 
which may be added, rachitis, lues venereajj 
cancerous affectionsj. scrofula, scurvy, gout, 
lastly, powerful muscular contraction. 

Si/mploms of fracture. The most decidi 
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symptoms connected with fracture are, crepitus, 
deformity of the limb arising from the two ends 
of the bone overlapping each other or causing^ 
inequahtf, and shorlening of the limb; (o these 
ma; be added minor and more uncertain symptoms; 
viz.: pain, incapability of enduring motion, ten- 
lion, and muscular twite hings from nervous 
iympathy. 

But when we mention these as general symp- 
tome, it must be apparent that as there are various 
kinds of fracture and numerous differences of 
sitaation and circumstances, there must be as a 
consequence, particular characteriatica connected 
with each individually. Hence there are certain 
bones, which, though fractured, cannot by reason 
of their connections sustain any displacement; 
there are others also which, consequent upon such 
en injury, do not until a considerable time af\er 
cause tumefaction in the soft parts. Again, where 
there are two bones constituting the hard slruoturea 
of a limb, as for instance in the leg, and one of 
them, the tibia, is only suspected to be broken, 
then no displacement can take place, because the 
other bone is a natural splint ; a perfect crepitus 
can scarcely be expected to exist, and therefore 
one of the best evidences is lo be afforded by an 
mequahty ascertained upon a critical esaniination 
of the anterior spine. But in limbs which have 
only one cylindrical bone, the fracture is directly 
ascertained, — the extremity is shortened, the cre- 
pitus is distinct, and the deformity ia evident. 
One or two hints arise from the consideration of 




this Buhject, which are aa self-evident as they are 
important. 

1. In ascertaining the nature of an accident, 
if the deforciity and other synipComs be sufficient 
evidence of a tracture, do not gratify your iocli- 
nafion in causing a crepitus at the expense of the 
patient's feelings, and at the risk of increasing the 
inflarainalory aymptoms. 

2. If the iimh be considerably shortened, do not 
take it for granted that this symptom arises from 
one portion of the bone shelving over tbe other, 
but iiti mediately suspect a dislocation also ; if you 
find one, then cong-rafulate yourself upon your 
discovery before it would have become too late to 
reduce it ; if you do not, then you may be glad in 
having only one accident fo cope with. 

3. In examining the inferior extremity to see 
whether it be sl)orten«d, look to it, that the peWii 
be straight, and that the anterior superior spinouf 
processes are on a level. 

4. Let particular attention be paid to the great 
prominences of the iimbs; to the trocanters (in 
fractures of the neck of the thigh bone;) to the 
condyles ; to the olecranon, etc. ; for these faave a 
very important reference to fractures, though not 
so much so as to dislocation. 

Treatment of fracture. This is regulated by 
three general principles : 1. Reduction of the 
fractured portions ; 2. The preserving theni in » 
state of apposition ; and 3. The alleviation of all 
untoward symptoms as they arise. 

1. Reduclion, In the accomplishment of this, 



57 

three particular means are made use of, viz., 
extension on the extremity of the limb which 
contains the lower or displaceil portion of the 
bone; counter-extension, or resisting force upon 
the upper part of the limb ; and apposition of the 
fractured portions. 

But ahhough tliese are mentioned aslhe three chief 
means used in the reduction of fractures in general, 
it is manifest from the variety of circumstances, 
situations, iind characters of individual case$, 
that they cannot be supjiosed to be necessary or 
applicable to all. The differences of the direction 
of the fracture, the variety of the character of the 
bone, the position of the portions that have sus- 
tained the injury, the comparative absence or 
(lifFerent degrees of muscular influence, and the 
moveability or fixedness of a bone, must of neces- 
sity form numerous instancea, requiring a mode- 
rated use of the three modes of reduction, and 
some wherein coaptation alone ia indicated. 

The terms extension, counter-extension, and 
coaptation, of themselves explilin their meaning; 
it is only necessary to say; 1. That the former is 
required in all cases where there is an oblique 
fracture of any bone or pair of bones of a limh, 
and the broken extremities to any extent overlap; 
4. That the extending force should be applied to 
the extremity of the limb, by means of a towel or 
bandage, whereby tlie length of the lever is 
increased, and ihe power rendered greater ; and 
3. That the degree of force should not be greater 
than is necessary lo liberate the eslremilies, and 
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prevent tlieir grating diirin|r coaptalion ; very 
little ia required in parU where there is but little 
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only the passive 
confine the efFecta 
fractured bone, and is put 
towel or roller, applied to 
the upper part of th« fractured limb, and retained 
by an assistant. 

Coaptation must be accomplished, by making 
use of the displaced lower portion of the fracture 
as a lever, and can generally be practised without 
having recourse to the painful method of knead- 
ing the limb at the seat of the injury ; tbis is 
dangerous, and should be attempted as little as 
possible, to prevent the splinters of the bone 
injuring the soft parts surrounding iheui. 

If the fracture should occur in a strong muscular 
subject, and a considerable degree of contractile 
force exist, whether caused spasmodically or by the 
resistance of the patient, then the use of the lancet 
is always advisable; and when loss of blood has 
produced syncope, or the muscles have become 
relaxed, the surgeon will proceed quietly and 
tenderly (o the reduction of the fracture, rather 
than, by the exerlioo of force, keep in full oppor J 
fiition the counteracting efforts of the muscl« | 
of the injured limb. 

Having perfected the reduction of the fractur^l 
your next object is to preserve it in its restored ) 



position ; and in doing' (his you will find the 
muscles stil! to be the chief object of attention, 
since by their disposition it is, that tlie fracture is 
eitlier favorably or unfavorably effected. A bone 
bein^ only a passive organ, and posiiesaing' an 
intrinsic regenerative circulation, all that is neces- 
sary for die re-union of a fracture is the close 
apposition of the two broken portions ; but that 
power which in the ftrst place caused (he accident, 
and then interfered with its reduction after ila 
occurrence, still operates very frequently, to sepa- 
rate the apposed surfaces, and derange the uniting 
process. Hence it is obvious, that the muscles 
claim our greatest attention as won as the fracture 
is coapted, and the surfaces of ihe two portions are 
perfectly equal. 

The position of /he limb, (hen, must be regu- 
lated by the knowledge the surgeon possesses, 
1. Of the altaehment of the muscles into the 
loTcer portion of the fracture j 2. Of those tchose 
bellies cover the seat of fracture ; and 3. Of 
thote tehich are connected with the upper part 
of the injured bone : Lastly, the two other points 
in the treatment are: 1. The kind and uses of 
external apparatus and applications; and 2. The 
lenglh of time, and the degree of rest required, 
whether of the broken part only, or of ihe whole 
body ; and the description cf bed most fit to 
promote the design of the surgeon in its use. 
The position of the limb is best regulated, when 
all or most of the muscles operating upon the 
lower portion of the fracture are in a slate of 



relaxation: when the bellies of the muBcles upon 
the Betit of fracture and the eupporling apparatus 
are uniform at all points ; when the weig'ht of the 
body or part of the body is reniuved from the 
injured limb; when the bed ia not too soft to 
yield to incumbent pressure, nor loo hard to abrade 
the skin; and when no opportunity is aSorded 
to the tnuiicles, or any external causes, lo interfere 
with a state of perfect quietude by reason of 
inadequate or partial support. 

The bandages also and external apphcalions will 
be most advantageous which adequately effect 
these material points of judicious practice, — 1. 
To subdue and repel inflammation, and preserve 
the functions of the skin ; 2. To give an uniform 
and gL-neral compression to tlie muacles of the 
whole limb, nnd thereby moderate and repress 
irritable spasmodic action; and 3. To maintain 
the reduction by means of splints, which prevent 
the motion of the fractured bone, and the sepa- 
ration of one part from another. 

Now as to the first of these, viz. — external me- 
dicinal upplicutiom, they must not be of an irri- 
tating nature, nor when applied, liable to changs 
or decay ; nor must they adhere to or soil the skin 
and bandages ; of these, soap plaster or evapor^ 
tive lotions are most commonly used. 

In reference to the second nieans before mention- 
ed, it is evident that the bandage should perforin iti 
intentions without submitting the limb to the pain 
and danger of occasional motion, which would 
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means whereby re-union la eSected : hence, ia 
frBclures of the inferior extremilies, especially 
where the muacles are of great weight, nume- 
rous, powerful, and large, it becomes a matter of 
lirst consequence aller the apposition of the bone 
and the patient has assumed a recumbent posture, 
that the limb should be bept perfectly motionless 
at the time the surgeon occasionally removes the 
bandages to inspect; wherefore a particular kind 
is used, called the eiglileen-luikd bandage, which 
consists of a longitudinal strip of linen designed 
to extend along' the outer side of the limb, and 
to which are appended shorter pieces, stitched to 
it at acute angles, whereby they may be brought 
obh'quely over the Unib and made to adjust them- 
selves to its dilFereiil dimensions wilhoul derange- 
ment, and are capable also of removal for the 
surgeon's inspection without the necessity of using 
thesltg-htest motion. Scultetus bandage, in univer- 
lal use in Frajice, differs only in permitting any 
part of the series of oblique slips to be removed 
wken soiled in consequence of their being sepa- 
rate, or but slightly appended to the longitudinal 
portion. As for fractures of the upper extremi- 
ties in general, the common roller is all that is 
mceMary ; different modes of dcligation being. 
practised according to the parts which are the 
■est of injury ; this will be a point of considera- 
tim when treating on particular fractures. Too 
BDCb stress cannot be laid upon the inutility, 
my danger, of light bandaging: we may say, 
(Int in general practice much more mischief ia 
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done by tight banilag'ing than good by its use at 
all ; in ulceroua legs and cases of anomalous 
swellingg, some of which issue in collecliona of 
pus beneath fascia, the very pressure of the roller 
has aggravated rather than diminished the afiec* 
tion. Here if the bandage be put on tightly at an 
early period after the occurrence of the accident 
before the inflammation shall appear and the 
tumefaction come on; then when it does, as indeed 
it must, perhaps the patient informs the surgeon 
of the acceasion of (hose symptoms, and complains 
of the restraint of the bandage; the eurgeon essays 
to remedy this and sends a lotion; the bandage is 
rendered wet and contracts still tighter; the symp- 
toms are aggravated rather than lessened, and the 
surgeon subsequently has the mortification, and 
the patient the pain of submitting to the removal 
of the apparatus in order that it may be more 
scientifically readjusted. 

In reference to the third point of practice, the 
appUcatian of splints, one or two principles are 
to be borne in mind. 1. That the design of their 
use is to keep the bone motionless, as well as 
also the limb at large, wherefore one should 
extend the whole length of the limb — the other 
over the lower joint of the bone. 2. To keep 
the extremities of the bune in apposition, and 
prevent preternatural contraction of the muscles 
overlapping of the t^ro portions and shortening of 
the limb; and this is effected by applying tbo 
splints when the bone is coapted, and fixing ihei 
gome space above and below the seat of fracture, 



and parlicularly to the parts of the limb above and 
below the joints of the fractured bone. And 3. 
In the application of splints, to guard against com- 
pression and abrasion of the skin by the use 
of tow or wool between them and the depres- 
sions surrounding the eminences of the limb and 
joints, making thereby an eqnal surface and 
everting the consequences liable to result from the 
contact of the hard unyielding splints with the 
prominent extremities of the bones. 

This practice I believe ia all that is meant 
by the use of " continual extension and counter- 
ex tens Ion,'' mentioned by several surgeons of emi- 
nence ; for surely to stretch the limb to a point 
beyond its natural length would be to court the 
resistance of the muscles, and not to eounteract 
them ; and to continue at every fresh dressing a 
further extension, be it ever so gradual and ijisen- 
»ible, must necessarily interfere with and antago- 
nize the process of regenerative formation at the 
very seat of fracture, which of course can be the 
only part capable of yielding to force however 
modilied. It is well therefore for the surgeon to 
he certified that the coaptation is complete, and 
the limb of the same length as the other when 
he first sets the bone, and if he should find great 
difficulty let hijn not spare the use of tlie lancet ; 
it vrill be better for him to do his work on a fainting 
man with perfect accuracy, than put up the limb 
into the apparatus unfit by reason of the overlapping 
of the broken portions to be re-united, until by 
I and counter-extension,'' repeated at 
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occasional dressings) the dislocated portions an 
approximated to each other at the expense of pain 
and the undoing- of (he previous eSbrts of nuture. 

There are conllng-encies frequently attendant 
u]H>n fracture which require also attention from 

Freq^ueutly there is very great contusion, tba 
limb looks blackened, glazed, and swollen, mill 
the scarf skin is raised into little pellicles contaio- 
ing lympb; these should be punctured, and the 
parts covered with emollient applications sacli a 
cer. plumb superacet, cer. sapon, etc.; or leeched) 
and then bathed with poppy head fomentatio. 
treated with evaporating spirit lotions; or dressed 
with opiate applications, just as the surg'eon 
tit. Sometimes there is extravasation of blood 
more or less In quantity ; this will be absorbed by 
die lymphatics in course of tlie process of cure, 
and will require no assistance from the surgeon 
let not however, either the pellicles of lymph c 
the blackness of the limb from extravasation, lead 
the surgeon to suppose that gangrene has supert 
vened in either case, nor in the latter 
discharge of blood into the cellular i 
very extensive, let not this interfere with the sar- 
geon'a being very accurate as to the perfect i 
duclion ofthe fractured parts. 

Dislocation someliines accompanies a fracture, 
and when it does, if it be not reduced directly, 
that is to say before the union of the fracture, 
very seldom is after. In ginglemoid joints and 
arlhrodial connections the facilities of reduction 



are widely different, and the accomplishment of 



the operation will be more 
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Compound fractuhe. Tliis term is used to 
signify the existence of a wound in the skin com- 
municating with the seat of fracture, and caused 
by the protrusion of the fractured end, or else by 
a musket shot, which entering the skin, takes a 
direction toward the bone and fractures that in 
its course, making a sinus through the hmb. 

Now in ibis case is required one of the greatest 
efibrls of professional Judgment — a question arises 
involving the life or death of the patient — the fame 
or ruin of the surgeon ; it is this, — shall the limb 
be saved or amputated? To make an accurate 
opinion on this subject, it is right to look at past 
experience but not to trust to it alone ; to inquire 
how the accident occurred, and what means caused 
it; to Bscerlain whether the fracture be commi- 
Quted ; to learn Ihe extent of the laceration of the 
soft parts ; to judge of tlieir vilalilv, whether or 
no they arc of that class which possess a vigorous 
circulation, such as muscles and cellular mem- 
brane, or of that other class which naturally are 
endued with less life, such «s tendons and liga- 
ments ; or whether either are so lacerated as to be 
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incapable of euBtaiaing vitality ; to take into catf 
sideration what part of the bone ie fractured, 
whether at the centre of the shaft, or near to and 
involving the articulation ; and laatly, to decide, 
having in view the facilities afforded by the cir- 
cumstances and situation of the patient favourable 
to perfect rest on the one hand, or on the other, 
the disadvantages of his being in a. crowded hos- 
pital liable to the accession of fever, or in a camp 
in danger of sudden removal. In addition to this, 
the (jitestion obtains greater importance inasmuch 
as it requires inatant decision, and all the determi< 
nation, coUectedness of mind, and address, to bring 
the patient into submission, and to carry the object 
of the surgeon into effect. 

Having made your decision, we will suppose 
that you consider the lacerated parts capable of 
sustaining life, and the liuib At to be preserved, 
The first object will be to restore the protruded 
bone if euch be the case; and this may be ac- 
complished by an extension of the limb, and if 
this should fail, by a relaxation of it ; the firet 
will generally do it inasmuch as the upper part 
of the fractured bore is that which protrudes} 
but if this should only brace the soft parU aiore 
tightly around the bone, if the wound should be 
but just large enough to admit of its protrusion 
but not of its reduction, and especially if the frae> 
ture be pointed and oblique, then surgery acknow- 
ledges two modes of relief, viz., the sawing' off' 
of the point of the bone, or the dilatation of the 
wound itself. To determine the most eligible 



* 'iff the twO) it ia only necessary to ask (he queatiouj 
which has the most vitality, and which is capable 
of the earliest regeneration, the bone or the soft 
partB? of course the surgeon immediately answers 
by preferring the scalpel lo the saw in most cases 
where the use oF one or the other is considered re- 
quisite. The second point in the treatment of a 
compound fracture is to remove all extraneous and 
offending bodies, such as particles of clothes, dirt, 
or detached spicule of bone ; taking care however, 
not to intermeddle with the larger fragments of boae 
if they be supposed capable of enduring life, or in 
any way causing increase of pain and irritation 
by poking into and disturbing the interior of the 
wound ; for remember, you have determined on 
^ tbe attempt to preserve the limb, and this decision 
^niteilies that you are of opinion that all the injured 
iHpi are capable of sustaining life. The third 
^^^nrt is the reduction and apposition of the bone; 
^^^B is accomphshed by the same means as in a 
^^^Htole fracture; but let not extension be made 
^^^V greatly to the manifest injury of the contused 
^Wta and the increase of the patient's pains. The 
fiiunh point in practice is directed to the sup- 
pression of inflammation, the relief of all untoward 
■jnnptoms, and the endeavour to heal the isound 
6g the Jirst intention : this must be done by the 
application of anodyne and spiri to us lotions, bringing 
ihfi lacerated parts together with strips of ad- 
hesive platrter, and the use of the eighteen-tailed 
bandage instead of the swaithe, for the sake of . 
fatality in dressing the wound. Failing in pro- 



ducing union by the iint intention, the flfth poii^ 
is the appropriation of such remedies as are cal- 
culated to facilitate the easy suppuration of the 
wound ; these are, an accurate position of the limb J 
emollient fomentations, and anodynes ; enlargement 
of the wound to prevent the lodgment of pus j 
or the formation of new wounds by the knife at the 
depending part of the limb, taking care that as 
little as is needful be cut ; ihe promotion of the 
discharge of exfoliated bone, and all extraneous 
bodies ; frequent evacuations by stool ; generooi 
diet; and occasional small bleedings when fever 
presents. 

The sixth point ia directed lo the treatment of 
gangrene if this should take place. The surgeoM 
of the last century, of whom Mr. Pott may be 
considered one of the chief who wrote on tlut 
treatment of mortified hmbs after compound frac- 
ture; these have laid it down as an universal rule 
admitting of no variation, that amputation of a 
gangrenous limb should never be undertaken 
until a line of separation between the living and 
dead structures has been distinctly made out 
Moderns hold the rule hut admit of exceptiona; 
that is to say, they deem it requisite to amputatt 
where the gangrene is the result of external injuryi 
such as compound fracture from gun-shot, eves 
before the line of separation has been made, from t 
consideration, that if the exciting cause he removed 
then the effect will cease — that as nature instinct* 
ively feels her inability to preserve the mutilated 
limb, she sets up her separating action, and that 
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surg'ery is fully justified in rendering' her assistance. 
" When gangrene results from mechanical causes 
and the patient's lift! is in Jang'er, amputation must 
he perforinfid without waiting till the disorder shall 
have ceased to extend," Baron Larrey, 

But we are supposed now to be considering a 
case where there was not at first sight the evi- 
dence of the incapacity of nature to preserve the 
limb, but one where subsequent causes, perhaps 
the patient's situation and habit of body, have been 
unfavourable and a partial .sloughing has resulted. 
Here the treatment is of two kinds, tc 
constitutional ; the former should consist of 
warm applications, such as the eoi 
harm -poultice, while everything that is si 
should be particularly avoided ; — the scalpel must 
be set aside, and nature allowed herself to promote 
the separation betwixt the living and the dead, 
whilst the surgeon assists lo appease pain and 
irritation, and to prevent the spread of inflamma- 
tory action: as to the latter kind of treatuit:nt, it 
must be regulated by the constitution of the 
patient; — is he robust? then antiphlogistic mea- 
sures are necessary, — is he weak? then tonics, 
and particularly bark and nourishing diet is pre- 
Mribed ; while in both cases the functions of the 
alimentary canal must be kept unimpaired by the 
occasional administration of saline purgatives. 

Process of umoa.—The theories which have 
nhlained in the schools of medicine during the 
last and former centuries as to the mode of 
new bony matter in a fracture. 
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have become [he subjects of just and profitable 
criticiam by later surgeons. The notion of the 
induration of a cementing fliiiti, supposed by 
the ancients to lie secreted from tlie fractured 
ends, — or Duhamel's opinion that regeneration 
of bone was produced by the periosleura,— 
or Haller's that an unorganized lymph became 
converted into an organized body, — these have 
alt long since been exploded, and conjecture 
more probable, partly supporled by facts and 
otherwise by arguments which appear conclusive, 
} that modern surgeons are 
1 their progenitors, if indeed 
they have not explored the matter to the utmott 
extent (o which the human understanding is capable 

There is an analogy obsi 
all structures in the human 
one between the union of 
parts and the formation of a callus in a fracture 
of a bone. Whereas in the former case there 
is a discharge of blood from ruptured vessels 
which upon its subsidence is succeeded by the 
secretion of a glutinous jelly-like fluid; so in a 
fracture there are the same results produced by the 
same immediate causes. Precisely an there ia in 
the curative process in the former case a depo> 
Bition of granulalions of coagulable lymph ot 
fleshy matter between the lips of the wound, 
so in the latter case we have the same phe- 
nomena with subsequent deposition of cartilage 
which becomes the nidus for bone progres- 



I the union of 
and a strong 
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^ly laid down in its substance in the same 
at the period of its primitive formation. 
Connected with this, we have the gradual dimi- 
nution and Bubaequently total obliteralioii of the 
interior medullary cavity, a complete ossiticalion 
in all the cartilaginous nest, the union of the 
periosleuin and soft parts in an indistinguishable 
combination, and the existence of a swelling — 
partly osseous and partly membranous — the result 
I of arterial deposit ; lastly, we perceive the setting 
^^K>Df interstitial absorption producing a gradual 
^^Httov^l of (he swelling, a remodelling of the 
^lln'nal surface to its primitive symmetry, ahollow- 
iag out of the medullary cavity within, the re- 
eiUblisbment of the medullary membrane, and 
Uie restoration of tlie periosteum to its uniformity 
and natural distinction of structure. 

If then it be proved ihiit the regenerative 
process is similar to the orig-inal growth of bone, 
itneceasarily follows, that the younger the subject 
ulhe more easily will the fracture unite, and that 
with very aged people it is not a matter of surprise 
ihould the injury remain disunited ; neither is it a 
WUiiier, that fractures occurring in cases suffering 
ftom lues venerea, scrofula, or scurvy, should be 
' affected with irregularity and protraction of the 
growth of new bone, or a prevention of its forma- 
tion altogether : neither again where necrosis, or 
abscesses, or caries, or the presence of splinters, 
or the suppuration of the soft parts adjacent, 
prevent the complete deposition of a callus: and 
Uitly, it is not singular that the absence of rest, 
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indisposition of the limb^ a vitiated atmosphere, i 
weak constitution, or the influence of intemperance^ 
should so operate as to cause callosity of the eztre* 
mities of the bones without their union^ and tk 
formation of an unnatural or fabe Joint, 

In the case of this serious inconvenience whid 
would render permanent a temporary accide^ 
surgeons have suggested and carried into execatki 
several plans, in the majority of which they ha« 
been so successful as to warrant the recommeodi* 
lion of an attempt being made wherever tk 
situation of the accident is favourable and the 
constitution is not suffering from the ezittenee 
of any universal disease; one practice is to ci 
down upon the bone and abrade the iiurfaeei, 
and then treat the case as a compound fracture 
(White) ; the other is to pass a seton betwixt the 
fractured ends (Dr. Physic) ; utrum horum ete. 
Doctor Physic's is the latest of the two. 



In conclusion, let us revert to a statement made 
in a former part of this lecture, that ^^ bone consists 
of animate and inanimate matter." The truth of 
this would at first sight appear self-evident, although 
after all the latter term must be used reiaiivel§> 
The osseous or earthy constituents are, contrasted 
with the membranous and gelatinous portions) 
comparatively inanimate; so that those must not be 
misunderstood who use this term thus, and be 
forthwith held up as advocates of the actual 
combination of perfecdy dead matter with living 
structures. 
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On the one bond we are furnished by some 
with several argumenla in favour of the vitality 
of the earthy particles, the chief of which may 
be comprised in ihe two following: — 1. As 
■he btood is the life of man, and is described as a 
circulating magazine of vitality, it is presumed 
that all its secretions arc modified with life also; 
4, That were the phosphate of lime dead matler 
it would operate just as other extraneous subataiicea 
do in the soft struclure;', by causing inflammation 
and an effort of nature to throw it off. 

Again on the other hand, there are found those 
who still maintain the old position, and are carrying 
cm B defensive warfare against the attacks and 
innovations of what ihey consider to be new-fangled 
theories. They also possess what appear to be 
I .^jlgunients in favour of their till lately never-gain- 
1 opinion. They say, that analogy furnishes 

i6y examples where animate and inanimate mat> 

tr- exist in a state of combination ; as for instance, 
in the corals, the shell of fishes, the pearls and 
Males of the oyster, the calcareous deposits and 
incrustations of the crab, and in the human subject 
ibo, the enamel of the teeth, and the calculous 
MDcretions within joints and other cavities. They 
omtend, in contradiction to those who advocate the 
fint-mentioned argument, that the blood is not 
aiagelker a vital fluid, and tJiat it contains many 
pmides of matter which are palpably dead and 
mfil for the purposes of nature, — that it is in fact 
the very vehicle by which these particles find their 
^t from the frame by excretive organs which are 



appropriated to it for ihii* express purpose. Thej 
state that all matter hat some kind of organization^ 
and therefore it does not imply necessarily that that 
must be vital which is organized. They hold that 
as the sofl structures of bone are among- the low- 
est modifications of vitality, and are naturally w 
exceedingly insensible and unexcitable, it is reason^ 
able to conclude that organized inanimate matter 
may exist in combination with it without producing 
any unpleasant reaulls, just as a polypus clings to 
the rock, or a coraline zoophile within its self* 
reared edifice. Lastly, that in old age, when the 
susceptibility of the various structures is weakened, 
we have nature filling' up tlie interstices of the walti 



of canals and cavitiea ' 



the 



powei 



vith lime, which can neither 
r to require vitality, because 
nag excitement is lost, and 
nakes an attempt to endure 
i structures with unyielding 
had been possessed of re- 



therefore the system 
by Btreng'thening' tho 
earth, which hitberU 
acting elasticity. 

It is needless to pursue the subject further, 
but will terminate its consideration with the wordi 
of Beclard, which will sferve to, set the subject 
fairly before you, 'whose place it shall be to 
receive or reject as appears most consistent wilb 
the conclusions of reason. " La fibre osseuse est 
done une fibre tres analogue il la fibre cellulaire, 
mais en different par la tr^sgrande quantilft de 
substance terreuse qui entre dans sa eomposition. 
On s'est fait diversea ideis sur la nature intime de 
cette fibre. Celle qui est le plus generalement 
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Ise consisie a copsicl6rer le tissu des os comme 
ssu organique areolaire comme les autres, mais 
3nant de la substance terreuse dans les cavit^s 
^mement etroites, a peu pres comme Veau est 
posie dans le tissu d*une Sponge humide. 
itres regaraent I'os comme un melange intime 
me combinaison de gelatine et de phosphate 
lire. Mascagni regarde ce tissu comme forme 
lisseaux absorbans remplis de phosphate de 
X. Ce sont autant d'hypoth^is qui ne reposent 
iucun fait, ou plut6t qui sont contraires aux 
On ignore toutefois dans) quel rapport 
t se trouve la substance terreuse avec la 
;ance organique des os." — Anatomic 66n6- 
par B^clard. 



SURGICAL AND DESCRIPTIVE 

ANATOMY, 



BONES, LIGAMENTS, AND JOINTS. 



CHAPTER II. 

Tbz natural division of the human skeleton is 
(lie same as that of the body at large, wliich com- 
prises three main and disting-uishing portions de- 
ligaated the head, trunk, and extdemitie^: to 
which science has appended other and more par- 
ticular distinctions partly illustrative of their office 
tilDBtian and character, and partly arbitrary, 

Hefa are used either from a. want of convenieDt 
ps, or as the result of imagination. 
tiB however fit, that every organ of the human 
y should possess a name, and therefore now 
tint 8uch universal patronage is afforded to the 
&rfetched nomenclature of the ancients, and such 
■Ddisposition ia evinced to receive the more ap- 
propriate descriptions of the French, vre are not 
disposed to quarrel with the terms, but shall en- 
deavour to accompany their use with such details 



of the position and character of the parts referred 
to, aa will set aside the posailiility of inaccuracy 
or misappropriation. 

HEAD. 

The head is sub.divided inlo two parts : — 

1. The cranium, whicli consists of eight bones, 

whose office it is to form a case for the brain, and 

to constitute ibe superior part of the face and 

3. The face, which consists of twelve pairs of 
bones, and two single ones, whose offices are,— lo 
form the seals for the senses of sight, hearing, and 
amelling, the agents itk eating, the vaults of the 
voice, and the countenance — the expressive index 
ofthe human mind. 



n consists of eight bones ; they are 
as follow :— One os frontis, two ossa parietalia, 

noidale, and one oa ethmoid ale. The sii former 
are called proper, because they alone have to do 
with the formation of the calvariuui, while the 
latter are considered common, inasmuch as they 
constitute parts of the face. 

The general character of the liead is spherical^ 
the cranial bones in the aggregate forming a barrel 
and not an arch, as has been stated : a section 
would describe an arch, but the caviti/ of the tkuU 
itself is a cone. 

The most frequent /orm of the individUBl_i|{ 
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of the cranium, ia tbat of a fiat bone, each con- 
sisting for the moat part of two tables, of which the 
outer, or that covered by the pecicranium, is the 
thickeat, and the internal, or that opposed to the 
brain, is the densest, (called tabtea vitrea) between 
theae ia an internal cancellated structure termed 

The most frequent mode of connection used in 
ifae structure of the skull is Mature, which consisla 
of the reciprocal inter- receptions of spiculo; of cer- 
tain two bones into intimate coaptation with each 
other. 

The head is developed very soon in the embryo, 
that is to say, when the pulpy nervous ayalem ia 
demonstrable ; and it is perfected to such an extent 
as will permit the adaptation of the head to the va- 
ginal and pelvic cavities at the period of dehvery ; 
is further completed when the mental faculties 
ftre in a state of active excercise, so thai it shall 
f^moulded to the brain during the period of edit- 
The changes that afterwards occur affect 

P^argans of the senses, perfecting them at first, 

A then gradually, with the approach of old age, 
diminishing thcni until the individual is reduced to 
a Btate analogous to second childhood. 



OS FBONTALE. 

Situated al the anterior part of the cranium, and 
constituting the prominence of the forehead. 

Shape. Concave internally, (o contain the cere- 
brum ; convex externally, to give prominence to 
the forehead. It ia resembled to a clam shrill 



Processes. Fiflten situated exlernally : — 

Two eminentiiefronlales, Tliese are Iwo tuberos- 
ities forming the centres of original ossification, 
and the most prominent parts of (be forehead ; thej 
are nearly auperficia.1, being only covered by tlie 
1 integuments occipato frontalis and peri- 
: tbey form the anterior buttresses to (he 
skull. 

Two external angular processes, forming Iha 
external bases or pillars to the archea of tile orbili. 

Two internal angular, forming the internal pillar* I 
of the arches of the orbits. 

Two tuperciliarj/ ridges, stretching in an arched 
form between the external and internal angular 
processes ; these are called also orbital margitUf 
and are covered with the substance of the eyebrows. 

Two p. orbitales, arching backwards from the 
superciliary ridges, and forming the roofs of the 
two orbits ; these constitute also a portion of the 
base of the skull, and support the anterior lobn 
of the brain; the bone here is exceedingly thin 
and pitted by the convolutions of the cerebrunh 
If in a fall the head is forcibly projected againrt 
any hard liody, and the calvarium is not fractured 
at the seat of (lie blow, then very frequently the 
impetus is transferred to the orbital processes, and 
these being slight sustain that injury. 

Two liniiE tcmporales, stretching upwards and 
backwards in curved lines from the extern^ 
angles ; these give attachment to parts of thfl 
temporal fasciffi. 

Two supra orbitar processes. Above the superci- 



liary ridges, indicating the site of the frontal 



One p. nasalis. An angular spicula of bone 
between the internal angles, supporting the two 
oesa nasalia, and intervening between tliem and the 
septum nariuni. 

One situated internally : — 
One internal perpendicular spine, seen on the 
mal concave surface of the bone; it commenceB 
hedialely behind the nasal process, and loses 
B elevation about halfway up the bone; it indi- 
; the lower part of the median line of the 
I ikul], and is continuous with ihe crista galli, with 
irliich it g-ivea allachment to the anterior part of 
Utefalx major of the dura mater. 
FoBAMiNA. Two proper : — 

o foramina lupra-urbitaria. Sometimes only 
situated near the inner part of the super- 
ridges, or at the junction of the middle with 
r third of these ridges ; they commence in 
Korbtt, and transmit the Jrontal arteries and 
9 to the parts on the forehead, to which they 
listribuled. 

*o /. orbilaria interna anlica. These are seen 
^ into the inner side of the orbits, and 
i in the junction of the orbital processies of the 
i] and ethmoid booea : they transmit the nasal 
r of the ophthalmic branches of the Jiflh pair 
I tf nerves, which immediately enter the cavity of 
the cranium through these foramina, course for- 
wards on the cribriform plate of the ethmoid bone, 
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and (hen dip downwards into the nostrils ihrough 
the most anterior of the cribriform foramina of 
the same bone. 

Two/, orbitaria interna posliea. These arepoi- 
terior lo the former, in the same junction of bone. 
They transmit small naial arlsries lo the noae; 
but are sometimes altogether wanting. 

One foramen cacum, (internally.) Situated be- 
tween the roots of (he internal perpendicular spme 
and crista g'^lli ; iL contains sometimes a smaii 
vein and a process of dura mater : thia yaa 
comes from the nose and forma the commeDcement 
of the longitudinal sinus. 

PECULIAR PARTS SITUATED EXTERNALLY: TwO 

fotia lemporales. Beneath the linim temporalea 
and behind the external angles ; these give orijin 
to the temporal muscles. 

Two siniu lachryinales . Deep depreestons vithJD 
the orbit on the inner sides of the external angles. 
These lodge the lachrymal glands. 

Two fosscE trochleares. Smaller fossula) within 
the orbit on ibe external sides of the interior 
angles. These are formed by tlie middle lendoia 
of the trochleares tnuscles wliich are here held 
against the orbital processes by ligamentous bands 
in form of pulltes. 

Two sinus frontages. Cavities hollowed out of 
the bone behind the supra orbitar processes; these 
are lined by the schneiderian membrane, and contain 
air, — being continuous with the meatus medius 
nasi by means of the anterior ethmoidal cells. It 
forms an appendix to the organ of the voice, here- 
after to be adverted to. 



UTS iNTERKALLT ;— One fossa ce. 
rebraUs. Conatitutin^ tbe inner concavity of the 
bone ; this receives the anterior lobes of the 

One sulcus longitudinalis. A groove continuous 
with the internal perpendicular spine, and like that 
on the nieclian line ; it lodges the superior longi- 
ludirtal sinus. 

Foitsie paechionii. Several irregular depressions 
situated laterally to the sulcus longitudinalis ; ihey 
are formed by those bodies called pacchionian 
glands, which are no doubt structures in lieu of, 
or appended to, an absorbing system : they are 
however sometimes wanting altogether. 

Sulci arborescenles. The depressions formed by 
the ramifications of the meningieat arteries of the 
dura mater. 

Uyalm elkmoides. The space seen in the dis- 
connected bone between the inner edges of the 
orbital processe?, which is occupied in the connected 
slate by the ethmoid bone. 

Cellula ethmoideiE. Partial depressions on the 
inner edges of the orbital processes rendered com- 
plete cells by the body of the ethmoid bone, and 
lined like the frontal sinus with schneiderian mem- 

BCOioNS. If you divide the frontal bone into 
regions for the sake of description, then you have 
four; viz.; the frontal the i 
and NASAi. the inferior,- 
lateral, — externally; and the cehebkai., 
temal surface of the bone. 
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In the FRONTAi. REGION observe the convexilgi 

the two eminentite fronlales ; the two taprs' 

orbitar processes ; two supra orbttar foramiMj 

and two orhitar margins. 

In ihe ORBITAL and nasal req-ion observe the 
orbitar process ; internal orbitar foramina, anl^"^ 
rior and posterior; internal angular proceilii 
sinus lachrjfmalis ; fossa troehlearis ; nasal pro' 
cess ; openings of the frontal sinuses ; eelluk 
ethmoidca ; and the hyatkus ethmoidet. 

In the TEMPORAL REGION observe the external. 
angular process ; the linea temporalis ; and fostl , 
temporalis. 

In the CEREBRAL REoioN observc the intend 
concavity called fossa cerebri; internal perpa^\ 
diailar spine ; sulcus longitudinalis ; forainei 
ciBCiim ; fossfs pacchlonii ; and menengial, ot 
arborescent sulci. Turn to the description and 
learn after this manner if you like. ' 

FCSTAL STATE. In the ftetus this bone is divided^ 
into two equal parts. The upper or coronal angMjl 
of which are rounded off and their place sappliedl 
with a membrane, which hyalus thus formed by tu] 
frontal and parietal bones, is termed the anterioiji 
fbnlanelle or breg'ina. The rrontal sinuses arii|l 
absent as well as the cellulfo elhmoides ; and tb$_ji 
nasal process is imperfect. Ji 

CONNECTIONS. The upper circular margin tf' 
the frontal bone is connected to the anterior mB^ 
gins of the two parietal bonea by the coronal sultsrA ,, 
Observe that the upper part of the frontal botti- 
overlaps the parietals, and at its lower part is it 
its turn overlapped by them. 
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That part of the bone behind the external angles 
is connected to the als majorea of the sphcenoid 
bone by the sphenoidal suture. 

The transverse facial suture connects the under 
surface of the bone after this manner :^-ex[ernally 
and anteriorly, the externa! ang;ular process of the 
frontal to the superior orbital process of the malar ; 
more internally, the external edge of the orbital 
process to the upper edge of the orbital proce<B of 
the sphenoid bone ; and posteriorly, the posterior 
edge of the orbital process to the anterior edge of 
the ala minor of the sphenoid bone nearly its whole 
length ; posteriorly and internally, the internal 
fl^e of the orbital process to the upper edge of 
orbital process of the ethmoidal bone ; ante- 
and internally, the orbital process to the I 
edge of the lachrymal bone; and m 
Ulteriorly, the internal ang-les are rivetted upon 
the nasal processes of (he superior maxillary bones. 
Upon the nasal process and parts contiguous, the 
mbbI bones are implanted ; and this process is 
nceiBed between those bones and the septum tia- 



REHABKS. By a. review of this bone, 
il IB seen to form considerable parts of the cavities 
for the brain, the orbits, the nose, and of the tem- 
poral fossfe. To the first is devoted the whole of 
ib inner concave surface ; to the second, the whole 
of ila under concave surface; to the tliird, a con- 
riderable sinus or cavity in its interior ; and to the 
fiwrth, the whole of its ottler concave surface. 
This bone is frequently trephined for fracture with 
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depression owing to its eitpoaed situation, it howevQr,| 
possesses bulwarks ia its frontal eminences and 1^ 
its arciied form, — tiie shock of a fall or blow being! 
transmitted to the angular pillars of tbe bone.! 
The practice of trephining- on the frontal eiiiusea it ' 
not recognized ; in extreme cases however it it '' 
justifiable, taking care to trephine the inner tabk 
with a smaller modiolus than that used upon tha I 
outer. Tiie development of the frontal sinuses ani ' 
the erection of the forehead are consentaneous m& ^ 
puberty. 



Siluated at the lateral and superior part of tlM-,'i 
scull. A'Aupe, quadrangular; conves externally bihI'' 
concave internally ; and possessing four angles bqu 
four margins. , .■ 

Angles : — The anterior superior oi frontal angW 
is rectangular in shape. 

The posterior superior or occipital angle 

The anterior inferior or sphenoidal angle joj 
down inio the temporal fossa, is the longest b 
most acute, and is termed therefore the spini 

The posterior inferior or mastoidal ai 
properly spe:iking, a surface having the appear-,, 
ance of being chipped off, and is therefore mcMl| 

Four margins: — , 

Superior margin called saggiltal in complimeniji 

to the suture here existing. This is the longeaL 

edge of the bone. ' 



Anterior or coronal marg'in is connecled to the 
frontal bone; (his marg-in ia next in extent. 

Posterior or lambdoidal margin, connecled to 
the occipital bone, ranlts lliird in extent of surface. 

Inferior or semilunar notch, so called from its 
shape, and squamous from its character, having 
tile appearance of a scale of bone, which is over- 
lapped by the temporal bone through the medium 
of the squamous suture. This is the shortest of 

Promiscuous parts situated EXTEitNALtT : — 

Oiie processus or eminenlia parielali:!. The 

centre of the bone and first seat of ossification. 

This forms the same defence for the side of the 

■ bead as the corresponding process of (he frontal 

L^lOe does to the forehead. 

^HkOne linea temporalis^ A continuation of the 
^^RieB temporalis of the frontal bone, arching acrots 
below the above process, and giving attachment 
to the fascia temporalis. 

One fossa temporalis. The somewhat concave 
lorface of the bone below tlie hnea temporalis, for 
the origin of the temporal muscle. 

Stria squamosce. Ridges to rivet the temporal 
and parietal bones together ; these are seen in the 
Bquatnous margin. 

Foramen parielale. Frequently seen about an 
inch from the occipital angle. It is generally 
occupied by an inslgniRcant vessel passing lo the 
Malp from the dura mater. 

Farts bituateb iNTEitNAH,Y. Fossa cerebri. 
Its internal concavity at large. 



Sulcus longiludinaiis. Gontioued Trom the frontal 
bone, and formed by ibe junction of the two pari* 
etaU ; it lodges the middle part of the langitudinal 
sinus; its niarg;ins are elevated to give attachmeni 
to the falx major. 

Fosses pacckionii. Depressions found occasional!; 
as in the frontal bone by the aide of the above 
sulcus for the pacchionian glands. 

Canalia spinosus. Seen in the sphtBnoidal angle, 
it conducts the spinoua artery of (he dura mater, 

Sulci arbor escentcK. The multiplied depression! 
on the surface of the bone formed by the above- 
named artery ; called also memngeal. 

Sulcus lateralis. On the inner side of the mas- 



toidal £ 
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r it her 






Resions 
tao ; viz., 

In the external 



. BONE, These are 
L and the cer.ebr.ai.. 
Lvill be seen, beside the four . 
angles and four margins, the foramen parietale; 
linea temporalis ; fossa temporalis ; and stria 
squamosfc. 

In the cerebral, (beside the four angles and' ■ 
margins) fossa cerebri ; sulcus longitudinalis i 
fbsitB pacchionii ; sulcus lateralis ; canalis spinosus, 
and sulci meningeales. 

In the description of this bone; after the method 
of this book, there is scarcely any difference from 
that adopted in the demonstration of regions or 
surfaces . 

FfETAL STATE. This bone is complete in the | 
fcetusj as far as form is considered ; its eminentiB' 



19 very prominent, and the linea et fossa temporalis 
are not existing. The (ronlal and occipital angles 
are also wanting, nhereby the fontanelles are 
formed, wliicli are the spaces between the bones 
filled with membrane. 

Connections. All its anterior edge is con- 
nected to the frontal by the coronal suture: all 
its upper edge to its fellow, by the taggillal suture ; 
— all its posterior edge is connected to 
pital bone by the lambdoidal suture : its sphenoidal 
angle is connected to the ala major of the sphcenoid 
bone by the sphwttoidal smVuts ; its semilunar notch 
to the squamous portion of the temporal bone by 
the squamous suture; and lis mastoidal angle to 
the masloii) process of the temporal bone by the 
addilameiituai suturie squamosie. 

General remarks. The same observations in 
reference to trephining apply to this as to the frontal 
bone. It is Justifiable undt^ urgent circumstances 
lo trephine in the fossa temporalis, by separating 
die muscle from the bone, and cautiously using the 
instrument on account of the variable thickness of 
its substance. It ia also consistent to trephine upon 
(he longitudinal sinus and upon any one of the cra- 
nial sutures. It is not proper to trephine upon the 
tphenoidal angle of this bone, because of the canal 
containing the spinous artery, unless there be evi- 
dences of great extravasation. Only one muscle 
takes its origin from this bone and that but par- 
tially, the temporal; and another passing over it 
i> attached slightly to it, the ocd pi to- frontal is. 



SUuation. At the posterior and inferior part of | 



the 
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Shape; trapezoid: being concave anteriorly^ 

oriolernally ; and convex posteriorly or externallyi i 

Processes situated externally: — 

One tubercle. A process of bone situated midway 
between the apes of the bone and the foramw i 
magnum : it gives attachment to the ligamentum I 

One superior transverse ridge. An arch of bone i 

stretching outwards from the tubercle to the cir- 
cumference of its sides; it separates the upper 
smooth from the lower rough and pitted surface; 
it gives attachment to two muscles — origin to the 
occipto-frontalis and trapezius. 

One inferior transverse arch stretcliea midway 
between the superior arch and the foramen mag- 
num : it is farmed in the interstice between those 
muscles which are inserted into the fossie above 
and below it, and not expressly into it as erro* i 
neously asserted. 1 

One external perpendicular spine. A ridge of 
bone estcnding from the tubercle across the infuriorJ 
transverse arch to the foramen magnum; it raerelvl 
indicates the interstice between the muscles insertedl 
into the fossa: on either side of it. 1 

Two condyloid processes, situated laterally to 
the foramen magnum, having their anterior perls 
more approximated lo each other than their pos> ' 
terior, being lined with articular cartil 
■helving so that the inner edges are the 
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the surfaces of iheae condyloid proceaaes look 
downwards and outwards, and fit into the articu- 
lating' processes of the atlas (which look upwards 
and inwards) so that a compound ginglemoid joint 
is perfected. 

Two lateral proceisei, situated externally and 

laterally to the condyloid ; these must be looked 

r cranial aspect when two sulci will be 

dJDCoyered which receive the terminations of the 

laternal sinuses. 

I ''One basilars process (or cuneiform,) stretching 

Wards from the anterior part of the foramen 

, and constituting a part of the base of 

iuni in connection with the basJIary pro- 

K of the sphcenoid bone, with which at maturity 

IB one in substance. At il» connection with the 

' in front of the foramen 

ind expanded, but is seen gra- 

y to thicken and collect its fibres towards its 

mity. It gives origin to the constrictor 

pbsryngis medius, and insertion (o the recti antici. 

One pnocESs, situated inler/iallt/ .■ — 

Internal crucial spine, dividing the inner part of 

the bone into four unequal cavities, lla upper limb 

gives attachment to the falx major; — its lower 

limb to the falx minor ; — and its two lateral lo the 

Icnloriuni. 

FoKAMiKA. Five proper : — 

Foramen magmtm, the largest foramen in the 

ikull ; bounded anteriorly by llie baailary process, 

and laterally by the two condyloid. It gives egresi 



to the medulla spinalia and membraneB, the ant^ 
rior and two lateral spinal arteries ; it gives ingreif, 
to the two vertebral arteries, the poiterjar ininc^ 
arteries o? llie cerebellum and nervi spinales accna 



Two foramina cond^loidea anliea. These opm 
anteriorly to the condyloid processes and gir^. 
egress to the two lingual nerves, or ninth pair. 

Two^ condyloidea posiica. Frequently absent) 
but when existing- found behind the condyles; Ibejf 
transmit small veins from the surface of the 
cranium to the lateral sinuses. 

Four common foramina : — 

Two / lacera posiica in bast cranii. Formei 
between this and the temporal bones ; each givN 
egress to the co mmencement of the intemd 
jugular vein, par vagum, glosao - pharyngeal 
branch, and nervus apinales accessoriua willisL 

Two foramina tnastoidea posiica, Cotnmoa |i 
the bone and the mastoid process ; frequeott| 
altogether wanting or only one found to ezisH 
each transmits a vein from the scalp to the latei^ 
sinuses. I 

FossjB. Sevenleejiy situated externally: — ; 



Formed between the 



supflit 



o /. complex! 
of.splenii 
o f, obliqui 



rior and inferior transveM 
ridges, the complexi beiq' 
the largest and situated mo4 
internally, the splenii next }t 
size and aituation, and thl 
obliqui most externally. 



f. reel. cap. 

pott, minores 
Two /. post. r. cap. 

p. major es 
Two/, red. iateraks 

'mof. red. cap. anl. 



All these situated between 
the inferior transverae arch 
and llie back of the fora- 
men ujagnum; the niinoreB 
being innermost and the 
later&les most oulwardl; 
situated. 

These are situated on the 
under side of the liaitila- 
ry process and anterior to 
the foramen magnum ; the 
minores are most inwardly 
— the majores outwardly, 
and the attachment of [he 
constrictor anteriorly. 



ij'.jbr insert, r. c. 
t. majores 
One fotsa or some- 
times tubercle for 

Ihe altachnient of 

Ihe constrictor pha- 

rj/ngia medius 

fnefosste, situated interna lli/ : — 

Two Jl cerebrates. Above the lateral limbs of 
lie crucial spine. These lodge ihe poaterior lobes 
of the brain. 

Two J", cerehelli. Below the lateral limbs. 
These lodge the two lobes of the cerebellum. 

Oae fossa baiilaris. The upper concave aurface 
of (he basilary process. On this lie the medulla 
aUongata, Ihe vertebral arteries, and nervi spi- 
nlea accessorii. 

Sdlci, six in number, all situated internally: — 

Two sulci laterales. In tlie lateral limbs of the 
crucial spine for the lodgement of the lateral 
anuses. 

Two sulci basilares. On the side of the basi- 
Ivji process for the inferior petrosal sinuses. 
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One I, longitudinalU, This engages the superior 

hmb of the internal crucial spine, and is formed by 
the terminating' portion of the long-itudinal sinua. 

One 3. occipitalis. SametinieB found in die 
inferior limb of (he crucial spine, for tlie inferior 
longitudinal ainua when it exists. 

Regions of tue occipital bone. These are 
three in number; — l\ie occipital (you may call it tht 
polar region if you please;) the basilar^ ; the 
cerebral; and the region of the cerebellum. 

In the occipital or region of the pole behind the 
foramen magnum are lo be found the tubercle, 
superior transverse ridge, inferior transverse ridge, 
external perpendicular spine, foeste complexi, foss« 
splenii, fossfa obliqui, fossa; recti capitis poatici 
majorea, fossffi recti cap. antici niin,, and fossie 
recti lateralis, foramen magnum, and posterior con- 
dyloid foramina. 

In the basilar^ region are to be found the 
basilary process, anterior condyloid foramina, 
lateral processes, fbss» for the four anterior recti 
capitis and symphisis. 

In the cerebral : — the fosss cerebri and superior 
and lateral limbs of the internal crucial spine; 
sulcus longitudinalis ; and sulci laterales. 

In the region of the cerebellum ,■ — observe the 
foasis cerebelli ; the inferior limb of the internal 
crucial spine ; the sulcus occipitalis ; the sulci 
upon the lateral processes; (be foramen magnum; 
the fossa basilaris : and the sulci basilares vel 
petrosi inferiores, 

FtETAL STATE. There are four centres of ossiii- 



cation, one (o ihe mo9t prominent part of the back 
of the bone (called I believe by plirenolngists the 
indication of philo-progetiilivenesa), one to each 
condyle, and one to (he basilary process. There 
are consequently inlennediale cartilaginous con- 
nections; the.BB are indicated by the transverse 
ridge and eslernal spine, and the thin part of the 
basilary proceaa at the anterior extremiliea of the 
two condyles. 

Connections. Its upper crescenlic margin is 
connected (o the posterior edges of the two parietals 
by Ibe tambdoitlal suture; its lateral and inferior 
edges to the mastoidal processes of Ihe two tem- 
porals by the ailditamentum suturie lumbdoidali!. 

Its basilary process is connected by syndesmosit 
to the sphcenoid bone before puberty, and by 
synostosis or union of substance aller that period. 

Its condyloid processes are received into the 
first bone of the vertebral column forming a 
ginglemoid joint. 

General observations. Although the foramen 
magnum is not at the centre of the base of the 
skull, yet it is at its most depending part. Observe 
also that the longitudinal sulcus is completed by I 
this bone : this sulcus is formed by the frontal, ' 
two parietal, and the occipital bones. The lateral 
sulci are also completed by this bone being com- 
mon to this and (he temporal 
the lateral sinuses sulcate the la 
The inferior petrosal sinus. 
sides of the basilary process a 



ities of 



; the 



also sulcate the 
they wind around 



the edges of the petrosal portions of the temporal 



bone, to open into the lateral ainusea as they are on 
the lateral proccssea of the occipital bone. The 
tubercle of ibis bane is variously elevated in 
difTerent eubjccts, it forma a prominent bump 
on the back of ihe head, and ia a solid process 
to wbich iH altached the ligamentum nuchse. The 
mo9t conaiderahle part of the skull is before (be 
joint of the head, »o ibat the head must Fall 
forwarda were it not for the constant and powerful 
action of the muscles pitting' the posterior part 
of this bone, 



OS TEMPORALE. 

Situation, There are two of them in number. 
Thia bone occupiea the lateral and inferior part 
of the side of the skull and a considerable ahare 
of (he base. 

Shape. Irreg-ularj being divided uilo a per- 
pendicular smooth portion called the squamous, 
which constitutes the lowest part of the side of 
ihe calvarium; and into a transverse thick angu- 
lar portion called (he peirous from its hardnew 
and resemblance to a stone, which forms a portioii 
of the base of the skull. 

FaocEaaEa, tea; eight situated externally: — 

The squamous portion. 

The petrous portion. 

The zygomatic process, which alrelchea forwards 
to constitute the posterior part of the jugal arch ; it 
g-ivea origin to the masaeter and zygomaticus major 
muaclea, and attachment to the fascia temporalis. 

The jugum is seldom broken, neverthetera « 



blow on the part may cauae this accident ; the parti 
are kept in apposition by the temporal muscle 
and jaw-bone behind or within, the fascia tem- 
poralis above, the masseter bclotr, and a bandage 
without. 

The mastoid process, a thick portion of bone 
forming a prominent elevation behind the ear, 
situated at the root of the petrous porlion, and at 
its junction with the squamous ; it is hollow, being 
filled with cells lilted by membrane and containing 
air. On its inner side '» inserted the aterno- 
eleido- m as to i d e us. 

The eminentia artimlaris, (he oval root of the 
zygomatic arch, is lined by articular cartilage, 
and forms part of the joint of the lower jaw, where- 
on the condyloid process of that bone is projected 
in extension of the mouth. 

The styloid process. This is a spicula of bone 
jutting downwards and forwards into the upper part 
of the neck. It gives attachment to the stylo. 
hyoid ligament, stylo>hyoideua, stylo -pharyngeus, 
and Btylo-glossus muscles. 

The vaginal process is a rid^e of bone sheathing 
the root of the styloid ; its anterior flat surface is 
occupied by (he parotid gland. 

The external auditory process is a ridge of 
irregular hone whereon is riveted the cartilage of 
the external ear. 

Two processes situated internally : — 

The p. semicirciilares, an elevation of bone seen 
on the upper part of the petrous portion, indicative 
of the position of the superior semicircular canal. 



situated e 



meatus auditorial 
to the organ ai 



The linea pelrosa divides the cranial aspect of' 
the petrous portion into two surfaces ; it givei 
attachineni to the tentorium. 

FoKAHiKA ; four propei 
ternalli/ : — 

F. auditivum externum 
externus. The external 
hearing' ; it is hned by mucous membrane, is con- 
tinuous with the cartilage of the ear, and leads 
to the tympanum. 

f . sti/lo-masloideum, situated at the roots of liie 
styloid and mastoid procesaes ; it is the opening 
of the ialopian aqueduct, and gives egress to the 
portio dura of the seventli pair and vidian twig of 
the par trjgeminum. 

Two proper foramina situated inlernalli/ ; — 
Foramen audiliBum internum^ or meatus auditoriut 
internus. The internal entrance lo the organ of 
hearing, transmitting the seventli pair and internal 
anditory artery; it terminates in two depressions 
or fossie pierced with minute foraminulie, the 
larger is the commencement of the internal ear 
which receives the portio mollis and its artery; 
and the smaller is the commencement of the aque- 
ductus falupii which receives the portio dura. 

F. innominalum is situated on the anterior part 
of the petrous portion, and carries inward the 
vidian twig of the par Iregiminum lo the aque- 
ductuE falopii or stylo*mastDid canal. 

Canals, three; — 

Canalis eustachianus commences at the root of ibe 
vaginal process and stretches upwards backwards 



and outwards, into the anterior part of the tympa- 
num or enlarged cavity of the external auditory 
foramen. It ia continuoua with the tuba eustackiana 
and is lined witK mucous membrane. 

Canaiis carolicus is seen to commence on the 
inner and posterior part of the root of ihe vaginal 
process, and (o courae inwards and forwards, hol- 
lowing thereby the apex of the petrous portion, 
and to open in the cavity of the cranium l>y the 
anterior edge of the extremity of the petrous 
portion on the aide of the base of the skull. It 
transmits the internal carotid artery and c 
eating branch of the sympathetic maxlmu 

Aqaeducliis falopii commences at son; 
fbraminuls in the anterior or lesser foss^ 
in the terininattoii of the meatus auditori 
Dus ; it passes upwards and outwards < 
cavitas tympani and receives the foramen innonii- 
natum ; then downwards and backwards behind the 
cavitas tympani and opens at the foramen stylo- 
mastoideum. It carries the portio dura of the 
seventh pair and vidian twig of the third pair. 

Three common foramina :— 

Foramen maslotdeum posticum. 

F, lacerum posticum in bast cranii; between 
the temporal and occipital bones where they have 
been already described. 

Foramen lacerum anticum in basi cranii. Be- 
tween the temporal and sphenoid bone, altogether 
filled with cartilage with the exception of a small 
(bramen for the vidian twig to get into the cra- 
nium. Upon tliis cartilage the internal carotid 
f takes its place. 



; formed 



: the 
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Four Fosss ; three externally, one internally. 

Foisa temporalis. Giving origin to part of ibal 
muscle and occupying the external surface of the 
squamous portion. 

Fossa jugularis. A tbimble-ahaped cavity situ- 
ated behind the vaginal process and in the foratneo 
lacerum posticum; it receives the diverticulum of 
the internal jugular vein. 

Fossa cerebralis. The inner concavity at large- 
fossa parolidea. The anterior concave surface 
of the vaginal process. It gives lodgement to the 
parotid gland. 

Four sulci; — two ezteroally ; — 

S. digastricm is situated immediately internally 
to the mastoid process and gives origin to the 
digastric us muscle. 

Sulcus arteriosus. A groove immediately inter- 
nally to the last, made by the occipital artery. 

Two internally :— 

Sulcus lateralis. Sulcating and descending per- 
pendicularly along the inner surface of the mas- 
toidal process ; it lodges the great lateral sinus. 

Sulcus pelrosus runs along under the linea 
petrosa ; it is in the root of the tentorium and 
lodges the superior petrosal sinus. 

Peculiar parts. Internal organ of keartngy 
constituted by the tympanum and its oaaicula au- 
dita, vestibulum, semicircular canals and cochlea 
occupying the interior of the petrous portion. 

CelluttE mustoideiE, Lined by mucous membranej 
and continuous with the posterior and superior 
part of the cavitas tympani, occupying the interior 
of the mastoid process. 



vity for the socket 
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Sinus articiitaris or glenoic 
of the lower jaw. 

Fissura glasseri. Seen separaling; the ainua arti- 
cularis from the fossa parotidea. Through this 
iisaure pass the chorda tyinpani from the tym- 
panum, and into it the musculus mallei externus. 

Aqtteducius cockleiE Belong to the ioternal 

Aqueduclus veslibuli ear. 

Regions of the temporal bone. These are 
four in number, viz. the temporal, the external 
petrosal or basilary, the internal anterior petrosal 
or cerebral, and the internal posterior petrosal 
or region of the cerebellum. 

In the TUMFORAL REGION are found the squamous 
niafitoid zygomatic and auditory processes, the 
fossa temporalis, and the foramen auditivum ex- 
ternum. 

In ihe EXTERNAL PETRosAt or basilAry, at the 
base of the skull, the sinus and eminentia articu- 
laris, the vaginal process, the styloid process, 
the Fosss parotidea and jugularis ; the foramen 
stylo-masloideum, the canalea caroticus et custa- 
cbianus ; t!ie sulci, digastricus et arterosus; and 
the fissura glasseri. 

In the INTEllNAL AHTEUIOR PETROSAL Of CERE- 

bbal; ihe internal surface of the squamous and 
anterior surface of the petrous portions forming the 
fossa cerebral is, the semilunar process, the fora- 
men innominatum and opening of the canalis 
caroticus. 

In Ihe INTERNAL FOSTERTOB PETROSAL or HEQtON 

OF THE cerebellum; the fossa cerebelli, line» 
k2 
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petrosn, foramen auditivum internum, ilineres ad 
vestibulum et cocliteuiii, and sulcus cerebralU 
ve! sinus lateralis. 

tVilhin the substance of the bone j the internal 
ORHAH OF HEARING, consisting of the tympanum, 
cochlea, vestlbulum and semicircular canals, foat 
OBsicula audita, openings of the canalis eustactu- 
anus and mastoid cells, and the aqueductua falopru 

FiXTAL STATE. In the f<Etus the squamoua and 
petrous portions are separated ; the fissura glasseri 
points out the place of separation. The meatus 
auditorium is not developed, a ring' of bone only 
existing attached to the squamous portion and 
having implanted on it the niembrana tympani. 
The mastoid cells do not exist, scarcely the pro- 
cess itself. The zygoma is imperfect — the styloid 
process is cartilaginous. 

Connections. The whole of (he anterior mar- 
gin of the squamous and petrous portions is con- 
nected to the posterior edge of the alie major of 
the sphtenoid bone by the sphtenoidal suture. 

The whole of the upper edge of the mastoid 
and petrous portions is connected to the anterior 
edge of the occipital by the adililamentum sulurf 
lambdoidalis. 

The whole of the upper edge of the squamom 
and mastoid portions, is connected to liie under 
edge of the parietal bone by the squamous suture. 
Observe that the squamous portion overlaps the 
semilunar notch of the parietal, but that the mas- 
toidal angle of the latter bone is riveted upon the 
lUitsloid process. 




The zygomatic process is fixed upon the malar 
bone by ihe xygomatic suture. 

The glenoid cavity is opposed lo ihe head of 
the jaw bone; there is an iiiierorticular cartilage 
iDtervening', which renders it a double ginglemoid 
joint; lateral motion is also allowed. 

Obbertations. It must be observed how im- 
portant it is to know the situation of the vagintd 
proceH, inasmuch as tlie description of the canals 
and fbssEe situated at the base of the petrous por> 
tion cannot be described accurately without men- 
tion of it being made ; in line^ it may be described 
BB stretching from the root of the maaloid process 
forwards and inwards in the same line of direction 
as the petrous portion at large, having before it 
the fossa parotidea, and behind ii the styloid pro- 
cess fossa jugularifi and commencement of the 
carotid canal. The petrous portion often sustains 
a fraAure when the arched calvarium traneintis the 
influence of the blow or fall. For fracture of the 
base of the skull there is no remedy, not even 
perhaps vigorous antiphlogistic treatment, although 
it is always indicated. If eslravasation of blood 
takes place, no trephine can approach to render 
relief, the patient seldom if ever recovers by ab- 
mrplion of tlie extravasated blood, but speedily 
goes the " way of all flesh living.'' 

An intimate acquaintance with this bone is abso- 
lutely necessary in acquiring a knowledge of the 
relative position of the organs behind the ramus of 
the lower jaw, and in the substance of the parotid 
gland. 
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OS &PI!CENOIDALE. 

Silaaied in the centre of the base of the skull, 
forming; parts of ihe cerebral cavity the orbits the 
ten]plt}s and the nose. 

Skt^e. Resembled to a bat, being' poaaessei 
alar projections and a body. 

Divided into the two alx hinohes, two alje 
MA JOKES, and the BODY. 

Twenty-four paocEssES. Six processes of the 

AL.K MINORES, 

The als minores are situated on the CFania] 
aspect of the bone, and constitute the most anterior 

Two anterior ephippial ot clittoid processes^ tfacM 
are two papillary proceasea, situated laterally to 
each other by the lateral and anterior part of the 
sella turcica a cavjty easily disting'uishable on 
the upper part of the body of the bone. To 
these are attached the sphoenoidal folds of the 
dura inaler, and they form a tentorium over 
part of the interna! carotid arteries. 

Two iransvetse spinous processes. The sharp 
angles of bone, which constitute the major part of 
the ala; minores ; they are so situated as to lengthen 
the surface for the lodgement of the anterior lobes 
of the brain, being on a line with the orbitar pro- 
cesses of the frontal bone. 

One oliuary ptoceu. An irregular elevation be- 
tween the two anterior clinoid processes ; on this 
decussate the optic nerves before they pass out irf ] 
the skull. 

One ethmoid. An angular projection jutting foN 



wards immediately before the olivary io the median* 
line of the bcuII : this is inserted into the cibrifbrm 
plate of the ethmoid bone. 

Eight processes of the alm majorgb. 
The atae majores are situated at the side of the 
base of the skull, and constitute the more expanded 
parts of the bone. 

Two temporal processes. These are angular 
portions of the bone, which form its highest part 
by jutting up into the temporal fosss. 

Two orbilar, somewhat quadrangular in form. 
These constitute the major part of the outer sides 
of the orbits. 

Two spittOKs. Angular portions stretching back- 
wards somewhat horizontally, and forming a part 
of the base of the skull. 

Two ttyloiil. Points or ridges of bone curving 
downwards toward the pharynx from the apices of 
the spinous processes. They give origin to the 
circumflesus palali and musculus mallei externus. 
Ten processes of the BOOT. 

The body forma tlie centre of the bone and alao 
oftbe case of the skull. 
Three situated internally ; — 
Two poiterior epkippial or clinoid. These are 
leen in the skull opposed to the two anterior cli- 
ooid. To these are attached the sphosnoiilal fold of 
the dura mater. 

One basilari/ process. That thick central process 
of bone which is usually one in substance with the 
banlary process of the occipital bone ; on it lie the 
pons varolii the basilary artery and the upper 
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parts of the inferior petroaal sinuses, beside several 
of the nerves which course out from their ori^Im 
to the foramina in ihe base of the skull. 

Seven processes situated esternally : — 

These processes ariie 

Two ptert/goidei exierni at one common root 

Two pteri/goidei inlerni from ihe under side 
of (he bone. 

The external stretch downwards, outwards, and 
backwards, are the widest, and give origin to the 
plerygoidei cxterni muscles. 

The internal stretch directly downwards so as 
to have plain surfaces internally which are con* 
tinuous with the cavity of the nose, and are lined 
by schneiderian membrane, while their outer sur- 
faces give origin to the pterygoidei interni musclei. 

Two hamilar or hook-shaped processes, which 
may be considered as representing the talons of 
the feet; ihey curve outwards from the extre- 
mities ofthe internal pterygoid processes, and form 
trocIilsEe for the tendons of the circumllexi palali. 

One azygous process. This ia a pointed angular- 
shaped projection from the anterior and interior 
part of the body of the bone, between the roots of 
the internal pterygoid processes, and concealed by 
its insertion into the vomer. It is hollow, and 
serves also to give greater extent to the sinus 
within the body ofthe bone. 

Foramina, twelve proper ; — 

Two foramina optica. These are situated in- 
ternally and beneath the anterior clinoid processes, 
(their inner edges constituting them foramina^) 
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They transmit to the orbits the two oplic nerves 
and opthalmic nerves. 

Two/, laceru orbitalia poslica. These are situated 
at the backmost part of ihe orbits, and are (brined 
beneath the aleo minorea, and internally and poste- 
riorly to the orbital processes of the alaj inajores: 
they are irregular in their shape, and carry into 
the orbit (he third pair or motores oculi, the fourth 
or pathetic!, the first branch or ophthalmic division 
of the fifth pair or trigemini, and the sixth pair or 
n. abduceutes, whilst they remit the recurrent 
ophthalmic veins from the orbit into the cavernous 
siauses. 

Two f. rotunda. These are nearly round in 
their bore, and direct in their course ; commencing 
a third of an inch below the innermost extremity 
of the last-described foramen, they pass directly 
forwards through the substance of the bone, and 
open behind the tuberous processes of the superior 
maxillary bones : each transmits the superior 
maxillary or second branch of the fiflh pair of 
nerves, which on its egress from this foramen, and 
behind the tuberose process be fore- mentioned, 
fi)rm3 the ganglion of Mecrec, whence branches 
ipread widely to the nose palate orbits and temples. 
Two foramiaa ovalta. These are situated poste- 
norly to the last, and nearer (.he extremity of the 
ipinoua processes ; ibey are large and transmit the 
ihird or inferior maxillary branches of the fifth pair 
In parts between the base of the skull and lower 
jiw, and give ingress to the small inferior menin- 
geal ramifications from the internal maxillary 
L branches of the external carotid arteries. 



Two /. ^naiia. These are found in the very 
extremities of the spinous processes at the roots of 

the styloid ; they admit to the cranium the middle 
or spinous artery of the dura mater from the in- 
ternal maxillary branches of the external carotids. 
These are the largest arteries of the dura muter, 
and are the eatne aa were described as occupying 
the canales spinosi of the parietal bones. 

Two /. plerygoidea. These are found piercing 
the roola of the pleryg;oid processes in a direction 
from tlie nasal cavities outwards and backwards 
towards the apices -of the petrous portions of the 
temporal bones ; each is occupied by the vidian 
twig of the second branch of the fifth pair of 
nerves, which enters into the cranium from the 
termination of this foramen, through the fori- 
men laoerum anticum in hasi cranii, and then coin«a 
through the forum innominatum to get to the aque- 
ductusfalopii, in the substanceof the temporal bone. 

Eight common formina:— 

Two fiiramina tacera orbUalia antica. These i 
are situated at the outer and inferior part of the I 
orbit ; (called also sphteno-maxillary fissures 
for. lacera orbit, infer.) Each foramen givea train- 1 
mission lo the inferior lachrymal twig of the second I 
branch of the tii^h pair and a small lachi'ymal arlerj I 
from the Internal maxillary, while the principal part I 
of the fissure is filled with fat. 

Two f. sphceno-palatina. These are aituated 
between the upper part of the palatine bone and 
the anterior and inferior part of the body of the 
sphoenoid bone. They may be seen through the 




r part of the spheno^maxillary fiuiure looking 
behind the tuberose process of ihe superior mas- 
illary bone. This foramen is of an oval form, and 
gives transmission into ihe nares to the lateral naaal 
branch and Ihe vidian Iwi^ of the second branch of 
the fifth pair of nerves, with the lateral nasal 
artery of the internal maKillary. 

Two J. pterygo-palalina. These open ujwn the 
backmost part of the pulale, and, by thrusting up 
a bristle, you perceive it to open in the lowermost 
part of the sphceno-maxillary fissure, or that is to 
say, d.Vectly against the anterior opening- of the 
foramen rotunilum of this bone; (so that you see 
the course which the pterygo-pulatine branch takei 
after coming off from the ganglion of M^CKtit,, 
descending through this foramen with its corres- 
ponding artery from the internal maxillary branch 
of the external carotid, both which ramify on tha 
palate.) 

Two /. lacera antica in bast eranU. Already 
described with the temporal bone ; they are 
filled with cartilage on which lie the internal 
carotids ; the vidian twig gets into the cranium 
through a small hole not filled up with th^t sub< 
stance. 

Two fossit temporalea. Hollowing out, slightly, 
the temporal processes. These form parts of the 
great temporal fossee for the lodgement of the tem- 
fnral muscles. 

Two Jbtiet cerebralea. These occupy the nhiile 
of tbe inner iurfaces of the alte msjores and (arm 
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parts of tlie middle cerebral cavities for the lodge- 
tncnt of the middit: ]obe« of the brain. 

Two fossm p/erffgoideiE. These are formed 
between the pterygoid proceaaea and give origin 
to tlie pterjgoidei iiiLerni muacles. 

Sulci ; three pair ; — 

Two sulci lemporules ; these generally exiat 
very evidently on (he temporal proceaaes ; they 
indicate the course of the profound temporal 
□ervea and arteries. 

Two sulci cerebrales ; these are depresaiom 
situated by the side of the sella turcica; ihey are 
made by the internal carotid arteries which sulcate 
the bone beneath the sphoenoidal folds of the dun 
mater, &s they stretch aver them like a tentorium 
between the four clinoid processes. 

Two sulci eusiachiani. These are seen in 'Att 
connected skull to furrow the edges of the spiaouB 
processea in a direction towards the eustachian 
canala of ihe temporal bones ; they lodge those 
parts of the eustachian lubes which are not osseotu* 

Sella tardea. This is a deep depression on th« 
cranial aspect of the body of the bone, boundai 
anteriorly by the olivary and two anterior ephippial 
or clinoid processes, and laterally by the two sulci 
cerebrates. In the recent subject it contains tho 
pituitary gland, which is covered in partially by 
the sph<Enoidal folds of the dura mater, and 
bounded laterally by the two internal carotid ar- 
teriea. 

fiiflui sphanoidalis. This hollows out the anterior 
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part of the body of the bone ; is lined by the 
common membrane of tlie aose, with which organ 
it comuiunlcateo, forms an appendage to the voice, 
and contains air. (See description of the nose.) 
It i» bounded superiorly hy the olivary process and 
idia turcica ; inferiorly by the azygos process ; 
interiorly by the nasal cavity and hotly of ihe eth- 
moid bone; and posteriorly by the basilary process. 
Hj/atus palatinui. This is an angular space 
between the external and internal pterygoid pro- 
t w i c« tilled up in the connected skull by the 
palatine bone. 

The oiia Iriartgularia are angular cornuated 
bones seen in the nose to complete the anterior 
pwt of the sphoenoidal sinus ; they do not exist 
nparalely in all, and are not worthy of much 
mention. 

FcBTAL STATE. In the foetus the ale majores 
«B connected to the body by cartilage. There 
ire no sphmnoidal sinuses. The azygos process 
ii tolid, otherwise the bone may be described as 
perfect. 

Rbcions. These are the cerebral, baiilari/, 
vbUar, natal, and temporal. 

Id the cerebral region see the alac minores with 
ill lix processes : the alts majores with its temporal 
tod spinous only ; and llie body with the posterior 
^ippial and basilary processes ; the foramina 
(iplica, lacera, rotunda, ovalia, and spinalia. See 
)Iki the fossffi cerebrales, the sinus cerebrales, (for 
the internal carotids by the side of the upper part 
tf the body) and the sella turcica. 
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In Ike basilar}) see the four pterygoid and 
hamilar processes ; iTie styloid procesees of the als 
Riajores and the bafiilary of the body : and sae also 
the openings of fhe foramina ovaiia and spinalia. 

In the orbital regions see the orbital processei 
of the alffi majores, the anterior surface of the 
alee minores, and the openings of the foramina 
optica and lacera orbitalia. 

In the nasal see the ossa triquetra, the azygoi 
procena, the openings of the sphcenoidal aiauB, eukI 
the pterygoid foramina. 

In the temporal see the temporal proceBses of 
the als majores, the fosse teraporalea, and the 
sulci tempo rales. 

Connections. In the first place, look internally 
and see the alas minores at their anterior edge 
connected to the posterior edges of the orbital pro- 
cesses of the frontal bone and cribriform plate of 
the ethmoid bone by the transverse facial suture. 

In the temples ; — The upper edge of the tem- 
poral process is attached to tlie under edge of tlie 
spinous process of the parietal bone by the sphos- 
noidal suture ; and by the same suture the whole 
of the posterior edge of (he ala major is connected' 
(o the anterior edge of the squamous portion of < 
the temporal hone. 

In the orbit ; — The orbltar process is conned 
superiorly to the orbitar process of the frontal 
bone ; inferlorly it is unconnected, the sphtEt 
maxillary fissure int«rvening ; but anteriorly tO' 
the internal orbitar process of the jugal bone. 

In the base of the skull ; — The pterygoid pro---. 



cesses receive between ihem the angular base of 
the palatine ttone. The basilary process is con- 
nected to ihe basilary process of the occipital bone 
by gj/nchondrosis in the young and synostosis in 
the old subject. 

In the nose ; — The azygoa proceas ia received 
Into the groove of the vomer as a nail into a board. 
(gomphosis.) The anterior edge of the internal 
pterygoid process is seen connected with [he pos- 
terior er]ge of the nasal process of the palatine 
I bone. 
GENEnAi. OBSERVATIONS. This is connected to 
OTery other cranial bone. It not only forms the 
basis of the skull,— the key-stone as it were of the 
arch of the cranium, but it also contributes very 
largely to complete the orbits, the parieties and 
cavities of the nose, the fossse of the temples, and 
ibe boundaries of the fauces, — the fixed osseous 
inu|rin of the fancea for the origin of their 
aueleB. 

On a review of the cavity of the skull you see 
it membles a barrel, — not altogether an arch, as 
mally described, but a cocie, so that in some 
degree the vibration of a blow performs a circle, 
tod it is only when this circle is interrupted and 
lie impression operates on one given point of this 
taiM, that fracture occurs. 

Observe too the wonderful arrangement of I 
iknll in the fcetal stale, by which the osseous globe ' 
Kcommodates itself to the circumstances of par- 
ilion, the calvarium is loose and the sutures are 
iconnected, the bones overlap each other and 



dispose ihemiielveB con veil ietiLly to the vagina of 
the female ; Btid it is not till al'ler birth, and when 
(be fiinctiona of the brain are aasiuning a vigoroiu 
and determined character, tliat nature walls in 
permanently a viscus now risitig into Full exerciia 
of its fuculties. 

Conseijuent upon the perfection of the sutures of 
the skull, nature developea the material organs of 
sense. The voice leaves the treble notes of child- 
hood for the lenor sounds of manhood ; and for 
this purpose the sinuses of the frontal, sphcenoid, 
and maxillary bones are hollowed out, and lb« 
belbre diminutive nostrils are expanded into large 
and spacious dimensions. Then the final strobe it 
put to the perfection of tlte adult cranium by & 
removal of the cartilaginous and (he deposition of 
an osseous connectian between the ba!<ilary pn>- 
cesse of ttie sphoanoid and occipital bones; wjiich 
does nut always occur till a considerable time after 
puberty. 

OS ETttMOIDAtE. 

This hone is situated at the most anterior part if 

of the skuJI, superior part of the uoie, 

'most parts of the orbiL 

Shtipe, cuboid. Jt is divided into a bodt^ 

cellular; a septum, situated perpendi* 

rularly between the two halves of the body, which 

ve PROCESSES of the liody : — 

, cribriformis. The upper surface of \hp^ 

f seated iu the base of the cranium, formed' 



by a dense latnina of bone perforated by very 

Two p. orbitales. The laieral surfaces of the 
body, binding iii the cella with a dense lamina 
of bone, and forming the inner sides of the orbits, 
(called also lamella plana.) 

Two ;;. turbinati sap. These are scrolls of 
ipon<ry bone hang'ing' down into the nasal cavities 
froni the under surfaces of ihe body. Their con - 
Mvities are towards ihe sides of ihe nose and iheir 
convexities towards the septum. Tbeir use is to 
make a greater surface for the membrane to be 
■Iretched on, in which the olfactory nerves are 
expanded. 

Two processes of the septum ; — 

One p. cristatus or crista gallt. So called from 
tK resemblance lo a cock's comb. It is all ihai part 
pf the septum above ihe cribriform is, and con- 
•tqaently Jutting inlo the cavity of the cranium ; it 
gives attachment lo the commencement of the falx 
major. In front of it is (he foramen cecum. 

One p. nasalis. All that part of ihe septum 
bdow the body of the bone, Jt is in fact the 
Kptum itself, so nominated for the sake of dii- 
Unction. 

FoBAHiNA. Proper :. — Foramina cribrosa. 
These are the perforations of the cribriform plate, 
nWt twenty in number; through these pass ihe 
filaments of the olfactory nerves frojn the pulpy 
leruinalions of the hitherto midivided substances 
tbich lie upon the cranial side of the plate. Tlieae 
ftaia two divisions into ihe nose : one supplying 
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bone.) 



the schneiileriati membrane on the septum ; the 
other, the same membrane on the superior tur- 



foramina are five :— The foramen 
f. or hilar ia interna anliea, et 
explanaljou of them see frontal 

LRTs. Cellulte elhmoidea. These 
are numerous excavations occupying- the body of 
the bone ; the o<L9eous sides of these are thin and 
dense, but not spongy, as often described. Thejr 
are bounded superiorly by the cribriform plate, 
ioferiorly by the turbiiialed processes, externally 
by the oVbitar processea, and internally by the 
septum nasi. I'hey a.re lined with scbneiderian , 
membrane and contain air. The anterior celb 
communicate with the frontal, and the posterior 
with the sphccnoidal sinuses. There are no musolei' 
attached to this bonei- 

FiBTAL STATE. In the fcctus this bone ta usually' 
described as being perfect ; it however has a Beiiu> 
sal process, and the cells are not 



cartilag-in 
fully deve 

CONNE 

laterally I 
of the fr. 






ts cribriform plate is connected 
o the inner edge of the orbital procesBet 
inlal bone; its anterior edge to the rooti 
of the interna! spine ; its posterior edge to thff ' 
ethmoid process of llie aplnenoid bone. 

lis orbital process is connected superiorly to the 
inner edge of the orbitar process of the frontal 
bone by the transverse facial suture ; inferiorly 
to the inner edge of the orbital process of the 



! by the ethmoid suLure ; 
,or edge of the lachryniai 
juture ; and po.'iteriorly to 
esa of the palatine bone by 
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superior maxillary bont 
anteriorly lo the poster! 
bone by the lachrymal i 
the superior orbital proC' 
the ethmoidal suture. 

Its nasal process is coniiect'ed anteriorly lo the 
naaal proct;ss of the frontal bone, and slightly to 
the two nasal bonea ; posteriorly and superiorly to' 
the body of the aphienoid bone; posteriorly and 
inferiorly lo the upper edge of the vomer ; and 
auteriorly and inferiorly (o the cartilaginous septum 
narium. 

The back part of the body is easily seen to be in 
connection with the body of the sphcenoid bone ; 
and some of the anterior cells are bound in laterally 
by the orbital part of (he lachrymal bone. 

Observation. This ethmoid is more a facial 
than B cranial bone, however it ranks among- the 
latter because it forma a part of the anterior cere- 
bral fossiB. 



B 0/ sundri/ parts t 



vily of the 



The ANTEiiiOK CEKEBiiAi. Fosss are formed by the 
orbilur processes of the frontal bone, the cribriform 
plate of the ethmoid bone, and the ala minores of 
the sphteiioid bone. These lodge the anterior lobes 
of the brain. 

The MIDDLE CEREBRAL voMx uro formed by the 
alee majores of the ophienoid bone, llie squamous, 
and the anterior aspect of the petrous portions ofthe 
temporal bones. These lodge the middle lobes of 
the brain. 
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Tlie PO8TERT0U CEREBBAr. FOsSJi liollow out the 
occipilal bone only above the lateral limbs of the 
crucial spine, as the niajar portions of the posterior 
lobes of the brain rest on the tentorium. 

The Fos^£ cERGBELLi ure formed b; tlie de- 
pressions of that name in the occipital, and tlu 
posterior aspect of ihe petrous and internal surface 
of the mastoidal portions of llie temporal bones. 

(The falx major is attached to the crista gaili of 
the ethmoid bone, the internal perpendicular 
apine of the frontal, the sides of the sulcus long'itu* 
dinalis of the parietals, and the upper limb of the 
crucial spine of the occipital hone. 

The superior long-itudinal sinua is lodged in the 
sulci longitudinal is of the froolal two parietal ami 
occipital bones, commencing at the foramen ccecum 
and ending at the junction of the crucial spine. 

The lateral sinus engages the lateral limbs of 
the crucial spine of tlie occipital, the sulci lateralei 
of the mastoidal angles of the parietals, the suki 
cerebrales of the mastoid processes of the tempo- 
rals, and the upper surfaces of tba lateral pco' 
cesses of the occipital. 

The internal carotids may be seen occupying 
the canales carotieas of the temporal hones, then 
entering the skull through or over the foramini 
lacera antica; and then coursing along the 
cerebrates of the sphoenoid bone, by the side of 
the sella turcica.) 

Brief recapitulation of Ihe foramina seen in IM 
skull and their contents. 

1. In the anterior cerebrai fosss: : — 
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Foramen coecum Riled with dura n 


nalerand avein. 1 


Numerous foramina cribroaa for tbe egress of the | 


ol&ctory nerves and nasal t 


wigs of the fifth pair of 1 


Two optica, for the opt 


cnerv 


s and ophthal- 


2. In the middle cerebral fossa 


_ 


Two f. lacera orbitalia 


[wstica 


for the egress 


of the motores occuli, or ih 


Ird pai 


, pathetics or 


fonrlh pair, ophthalmic branches of the trigemini 1 
or fifth pair, and abducentes, or sixth pair ; and | 




enter 


to the cavern- 1 


DOS sinuaes in the cranium. 




1 


Two f. rotunda, for the 


egress of the second or 1 


wperior mamillary branch 
inferior mening'eal arteries 


of the fiflh pair, and 1 


Two f. spinaiia for the 
qiinal arteries of the dura 


ngress 


of the great or 


Two f. lacera anlica in 


basi cr 


anii, filled with 


cirtilase and pierced by 


the vid 


an twig whioh 


enters the skull. 




.ugh w 


hich the vidian 


tffig makes its exit. 






3. In the fossffi cerebel 


:_ 




Two f. auditiva poslrca 
portiones mollis et dora o 


for the egress of the 1 
f the eevenlh pair, and J 


internal auditory artery. 
Two f, lacera poslica, b 




■ 


c. The anterior part 1 


gi^BB egress to the par v 
branchea, and nervi spina 


ag^a, glosso pharyngeal 1 
Es accessorii willisi : the '1 


pmterior to the termination of the 


aleral sinuses. 1 


Two f. masloidea poaCic 


a for ve 


ms to the lateral J 


wmsefl. 
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Two r. condylotdlea anlica far ths ninth pair 
hypo-glossal or molores IJnguffi. 

Two f. condyloidea antica far small veins to the 
lateral ainusea. 

One foraman mag-num, for the egress of the 
medulla spinalix and its membranes, and the aple. 
rior spinal arterie!<; and ingress of the vertebral 
arteries and nervi spinalea accessorii willisi. 



SECTION II. 

FACIES. 

The bones of the face with one exception are 
all immovable, being fixed points for the origin 
of muscles not having to perform any iocomotiva 
BCtioiio, but engaged in the modulations of ibe 
voice, the direction of the organs of (he senses, and 
for the purposes of mastication and deglutition. 
The cavities of the bones of the face are admirably 
adapted for the support of the visual auditory and 
olfactory organs, inasmuch as tliey are elevalwl 
upon the lop of the skeleton, and are near to ide 
cerebral mass. 

They consist of fourteen bonea : — sis pair, and 

Ossa jugalia or ma- Ossa nasalia 
larum — turbinata infer. 

— maxillaria super. — vomer 

— palatina Os maxillare inferiua 
_ lachrymalia 



^ Each OS male forma the pro-minence of the cheek, 
and constitutes the lateral and superior part of the 

Shape, irregularly triangular. 

Phocessxs. Zygomatic process, constituting 
Ihe anlerior third of the jugum or zygoma; on 
this the zygomatic process of the temporal bone is 
implanted. The upper edge gives attachment to 
ihe fascia temporalis, its lower edge and interna! 
surface to the masseler, and its exierna! or anterior 
to llie zygomaticus major muscle. 

One superior orbital, which ia the highest part 
of the bone, and is found connected with Ihe ex- 



f lh« 



attachment I 



! frontal boae. This 
f the libres of the 



zaUed byvf 



of (lis- 



■ that part of (he bone 
ulates with the orbital 
Lxillary bone. 



ternal i 
gives 

orbicularis palpebrarum, 
One inferior orbitar, 
tinction to the superior. 
of the orbital portion, o 
which immediately artic 
process of the superior m. 

One orbital margin. The anterior crescentic 
edge of the orbital portion continuous with the 
luperciliary ridges of ihe frontal bone. 

One internal orbitar proceas. The whole of the 

orbital process internally to the three last-named 

I pTOcesaes. Thus some analoiiitsis divide them, 

bat this is only causing unnecessary confusion, the 

whole portion is but one orbital process. 

One maxillary process. That triangular rough 
wtfaoe which ia implanleil upon the maxillary 
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boQe. The anterior surface of this gives origin 
to the zygomaticus minor muscle. 

Foramina. One proper. The/, maiare enters 
the bone from the orbital processes, and opens 
upon the anterior surface of tlie bone or on the 
cheek. It gives egreaa from tlie orbit to malar 
twigs of the par Irigeminuni and small ramifica- 
tions of the ophthalmic artery, which are distributed 
to the muscles of the cheek, where they cotiibine 
respectively with the pes anserinua and inosculate 
with the vessels of the face. 

One common foramen. F. lacerum orbitaU 
ittferius, which has been already described ; it is 
completed by a slight notch in the orbital process 
of this bone. 

One FosaA. Fossa temporalis. This includes 
nearly all the posterior surface of the bone, and 
constitutes the anterior and inferior part of the 
great temporal fossa. 

FcETAL STATE. la the foetus this bone is de* 
scribed as perfect, that is to say, its substance ii 
entirely osseous, but it is developed in its form by 
the growth and maturity of the subject, go that 
instead of the round undefined features of the infant 
in due time we see the pointed and elevated cha- 
racters of the adult face. This bone gives the 
prominence to the cheek, and forms one distin- 
guishing feature, by which various tribes of the 
human race are known and classified. 

Connections. Its superior orbitar process li 
connected lo the external angle of the frontal bona 
by ihe transverse facial suture. 
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lis internal oriiitar procesa is connected lo the 

anterior edge of the orbilal jirocess of the sphoe- 

Roid bone by the sphcenoidal suture- 
Its inferior orbitar process is connected slightly 

lathe orbital margin of the superior masillary bone. 
Its maxillary process is implanted upon the 

rugged jugal process of the superior maxillary 

bone by the Jugo-ujaxillary suUire. 

Its zygomatic process is connected to the leygo- 

matic process of (be temporal bone by the zygo- 



There are two of ihein ; unitedly they constitute 
the major part of the skeleton of the face and the 
whole of the upper jaw. 

Pbocessp.s. One nasal process ^ stretching up- 
wards from the superior part of the bone to con- 
stitute a portion of the alas nasi ; it is flat and 
irregularly quadrangular, having an anterior edge 
which articulates with the naaat bone; a superior 
margin which ia connected with (he frontal bone; 
an external margin which constitutes part of the 
orbiiar ridge ; a posterior margin which is con- 
nected with the lachrymal bone in the orbit; and 
an internal margin or ridge separating the nasa 
mrface of this process into two aspects. Its sur- 
H are, — an anterior depressed surface, giving 
origin to the levator labii superioris alfeque nasi 
ud part of the levalor labii superioris proprius, 
tod insertion to the tendon of the orbicularis pal- 
pebrarum ; an internal smooth surface, forming 
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part of the nasal boundary and lined with schneider- 
ian membrane. But as there was described an 
internal ridge perpendicularly dividing the inner 
surface into two aspects, it is necessary to describe 
the posterior as sulcated (sulcus nasalis) and not 
lined with this membrane, but constituting a part 
of a canal called canalis nasalis, which transmits 
the nasal duct from the eye to the nose ; and ao 
external smooth surface forming part of the orbit. 

One orbitar process^ situated upon, and in fact 
constituting the superior smooth surface of the 
bone; this forms the floor of the orbit, and is 
encircled anteriorly, in common with the orbitar 
processes of the jugal and frontal bones, by the 
orbitar ridge. 

One jugal process ^ situated externally, and 
forming that triangular jagged surface whereon the 
jugal bone is riveted. 

One alveolar process^ a semicircle of bone 
constituting the under edge of the maxilla : observe 
its sponginess which is one distinguishing feature 
of this process, and its alveolar sockets for the 
reception of the fangs of the teeth ; to this also is 
attached the gums, a vascular structure covered 
with the mucous membrane of the mouth, ante- 
riorly the frenum labii superioris a process of the 
mucous membrane, and just above and by the 
side of this the depressor labii superioris. 

One palatine process. This is an arch of bone 
extending backwards and inwards so as to consti- 
tute at once the floor of the nose and roof of the 
palate ; above it is smooth, being lined by the 
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membrane of Schneider ; below it ia rough for the 
attachment of the soft palate.* 

One spinous process. This is the inner edge of 
the palatine process eketl upwards in the form of 
a ridge, which constitutes, together with iti fellow 
of the other lione, a sulcus for the reception of the 
vomer and cnrtilaginoua septum nasi which are 
riveted into it. 

One tuberose process. This is the bulbous 
posterior purt of the bone, against which opens 
the f. rotundum of the sphtEnoid bone, and 
on which is formed (he ganglion of Meckel, and 
round which pass ihe alveolar artery and nerve 
OS they go to supply the molar teeth. 

One transverse ridge, situated at the root of 
the nasal process ; this is a rough elevation on 
which hangs part of the inferior turbinated bone. 
Foramina. One proper; — 
Foramen infra-orbilale. This commences under 
the denomination of the canaljs infra-orbit alis, 
immediately anteriorly lo the opening of the fora- 
men rotundum of the sphcenoid bone, in the 
sphceno-masillary Usaure and above the tuberose 
process; it runs forwards and downwards imme- 
diately below the orhitar process and opens under 
the orbitar ridge on the anterior surface of the 
bone. It conveys to the face the infra-orbital 
artery and nerve from the internal maxillary branch 

under surface the palatine artery and nerve 
towarda the f. incisivum ; and upon i(a upper or nagal 
the lateral-nasal artery and uene are seen taking the 
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of (he external carotid arlery and superior max* 
illary or second divJBion of the fiflh pair of nervei 
which are found to separate into their varioui 
branches behind (he tuberose process of the superior 
maxillary botie. 

Observe the various situations of the vessels and 
nerves in connection with this bone on its diSereat 
aspects. On its superior surface yon have (encased 
in a thin lamina of bone) the trunks of the 
orbital artery and nerve; on its anterior surface 
you see (he infra-orbitar arlery and i 
lating with the facial arlery and pea anserinua of the 
porlio dura; on its external surface you 6nd tho 
alveolar branch of the internal maxillary artery 
and alveolar twig of the superior n 
of the third pair winding (heir course around the 
alveolar process above the molar teeth which 



(hey supply as well as (hi 
destined to the temporal 
lachrymal artery and ner 
sphmno- maxillary fissure 
inferior aspect or palate \ 
tine artery and 



a laleral-nasal arlery \ 
2 posterior aspect the ganglio 



Thret 



deep temporal branches 
nuscle, and the inferior 
e ascending through ibe 
to that gland ; on the 
! have the pterygo-pala- 
e inlernalox nasal aspect 



of Meckel will) 
le internal n 

ich of the external carotid arlery. 

common foramina. J^. indsivum. Thif 
is seen to commence in the form of a single fora- 
men between the two palatine processes of both 
inaxillK, and immediately in the longitudinal suture 
of Ihe palale behind the junctions of the Iwoalveo- 
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to become continuous in substance. 

F, pittatinunt pofticum. Situated between the 
palatine process of the palatine bone and the inner 
side of ihe extremity of the alveolar process of 
the maxillary bone. It gives transmission to the 
palate 10 the pterygo-palatine artery and nerve. 

F. sphxno-maxillare or laceraniorliUaie inferius. 
This is cominou to the orbital processes of the 
sphcenoid niaxiilary and jugal bones, (See its 
description under head of sphcenoid bone.) 

Camales, three. 

Canalis nanolis canalca incisivus and canalis 
infra orbitalis. These have been already de- 
ne ribed. 

Fossji. Fossa temporalis^ behind the malar or 
jugal process, forming a part of the great tem- 
poral fossa,* 

A Jbssa internally and inferiorly to the Jugal 
process on the anterior surface of Ihe bone for the 
origin of the levator labii superioris. 



■ Tlu!St' boni^ and tbeir parts coiLtrtbute t 


form the freat 


temporal Ibssa, (tit: t^mporat fbsaiE or Lbe f 


™tal. pariBtal, 


temporal, jngal, and anperior maiillarj boni? 


E : the external 


angaUr process of the frontal bnne and tli 


zy^ma, with 



the linea temporalis oF the frantn], parietal, ani n 
porliim of the temporal bones give attachment to tl 
iMiTeiing it. 



A small Jbsia just above the socket for the 
lateral incisor tooth, for the origin of the depressor 

F. lackrymalii^ just above the canalia nasalig 
on itm orhilal side of the nasal process. It w 
like the canal itself, formed partly by this and the 
lachrymal bone. It lodges the saccus lachrymalis. 
Sinus maxiUaria or antrum kighmoriantm. 
This is a sinus of great size occupying the interior 
of the bone, lined with schneiderian membrane, 
filled with air, and communicating with the nasal 
cavity. Boundaries. It is bounded superiorly by the 
orbitar process, interiorly by the alveolar proceu, 
externally by the jugfal process, and internally by 
the cavity of the nose. Its office is the same 
as that of the frontal and other sinuses. Observe 
the opening of this sinus is large in the unconnected 
state, but it is closed partially by the palatine and 
turbinated bones; the manner of this will be de> 



Connections. Its nasal process is connected 
superiorly to the frontal bone by the transverse 
facial suture ; — anteriorly to the nasal bone by 
the external nasal suture ; — posteriorly to the lach- 
rymal bone by the lachrymal suture. ObserVB 
lastly, the inferior creiicenlic edge of the nassl 
process to which is attached the alar cartilage of 
the noi^e. 

Its orbitar process is connected internally and 
anteriorly to the orbital process of the ethmoid 
bone ; — internally aaA posteriorly to the superior 
orbitar process of the palatine bone. 
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lis Jugal process is connected lo llie malar bone 
by ihe jugo-uiaxiilary suture, whicli also makes a 
slig'ht externa) connection on its orbilar surface 
between ihe orbital process of the inaxilia anti 
inferior orliilar process of the jugal botie. 

lis palatine process is connected lo its fellow by 
the longitudinal palatine sutuic ; and to the pala- 
tine bone by ihe transverse palatine suture. 



Observe in Ike n 


use the inferior turbinated bone 


hanging from the 


transverse riiige and from the 


anlrum of higliDi 


re ; the nasal process of the 




ng up on the iiuier side of the 


tuberose process ov 


er the back part of the opening' 


of the anlrum ; a 


d the root of the vomer and 


cartilago sepli nu 


alia received inlo the sulcus 


between the spines 


of the palatine prooesseB. 


In the moiUh th 


e insertion of the teeth in ihe 


alveolar sockets, by 


gomphosis connection. 


FffiTAI, STATE. 


The substance of the bone is 



less dense than when meluretl. The alveolar pro- 
cess contains but sis sockets, in which may be 
leen the teeth enveloped in their capsules; utid 
the antrum of liiglimore ia only comuieiicing lo be 
formed, consequently there exists no tuberosity. 

Genebal itEMAiiKs. Tile substaucc of this 
bone is hard and dense, except that of ihe alveola) 
which forms its distinguishing feature. Observe 
how large a share of the face ibis bone constitutes, 
its upper surface forms a part of t)ie orbit; its 
under, a considerable share of the palate ; its inner, 
a part of the nasal cavity; its anterior, a major 
part of the face, from which arise most of the 
muscles of ihe upper lip. 



130 

The opening of tlie antruDi which appears so 
large in ihe unconnected bone, is blocked up bj 
the inferlDr turbinated bone, nasal procesa of the 
palate<bone, and scbneiderian membrane, which 
reduce its aperture to the size of a foramen ca- 
pable of receiving the end of a bougie. Now 
in inflammation of the schneiderian membrane, 
to which it is very liable, this membrane com- 
pletely blacks up the opening- of the antrum, 
and if it Khotild extend inwards mo?t distressing 
series of symptoms supervene, some of the mOBl 
evident of which nrise from the secretion of 
pus in the cavity wliich has no vent for its dis- 
charge, by reason of which excruciating paio 
is caused from universal pressure upon intlamed 
membrane. To relieve this, extract a molar tooth 
and perforate the tliin plate of bone intervening 
between the socket and the sinus, and afler the 
discharge has been evacuated plug up the aper- 
ture and let out the pus as occasion requires, using 
antiphlogistic measures and even injecting the sinus, 
if yoti will, with mild and warm applications until 
you perfect a cure. 



There are two of these ; each of which consti- 
tutes a part of the back of the palate, back of the 
nose, and back of the floor of the orbit. 

Shape. It consists of two plates of bone meeting 
at right angles 

PaocEBBEs. 



mlar the other hori> 



Palatine process. An horizontal 



quad rsngfular process of bone, constituting the back- 
most part of the roof of the palute and floor of the 
noae. Ob!*erve its posterior round crescentio 
margin, which gives attachment lo the velum 
pendulum palali, and the point called by some the 
aiygoa process, formed by the union of the palate 
in the median line, and in the origin of the azyg-os 
uvulec inu!>cle ; as well as the continuation of the 
spinous ridge on the naaal aspect of its inner mar- 
gin, for the reception of the vomer in the sulcus 
formed between both these bones in the connected 

Nasal process. A perpendicular plate of bone 
ascending from the palatine portion and constituting^ 
part of ihe side of the nose, having a continuation 
of the transverse ridge on its nasal aspect for the 
attachment of (he inferior turbinated bone; and 
terminating in two processes termed the superior 
and inferior orbilar. 

Superior orbilar process is seen in the orbit 
lo constitute the extreme point of its floor. It is 
triangular in shape, and Is attached to the body of 
the Bphmnoid bone, and is hallowed in advanced 
so as to contribute to the formation of the aphceooi- 
did sinus. 

Iitferior orbitar process. So called for the sake 
of description, as it does not constitute any part of 
[he orbit. It is separated from the superior by a se- 
milnnar notch, which when completed by the body 
of the sphienoid bone constitutes the aphsno-pala- 
tine foramen. This process is hollow, inasmuch 
» it contributes to form the parieles of the sphte- 
noidal sinus. 
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Pterygoid process, A triangular process of 
bone fixing its base to the angle of junction between 
the palatine and nasal portions, and jutting into 
the hyatus between the two pterygoid processes 
which it completely fills up. This hyatus has been 
described in the sphoenoid bone. 

Foramina. There are no proper foramina to 
this bone. 

Three common foramina: — JP. palatinum pos* 
ticum^ seu pterygO'palatinum. This commences 
in the lowest part of the sphcenO'Tnaxillary fissure^ 
and continues between the nasal process and the 
internal pterygoid process of the sphoenoid bone 
and terminates by opening on the pal^atine pro- 
cess^ between that and the alveolar process of the 
superior maxilla. It transmits the pterygo-palatine 
artery and nerve, and is common to the sphoenoid 
and maxillary bones. 

SphoenO'inaxillary fissure or f, lacerum orbitak 
inferius^ already described. It is common to the 
sphoenoid maxillary jugal and palatine bones. 

F, sphosno'palatinum. This is formed by the 
semilunar notch between the orbitar processes and 
the body of the sphoenoid bone ; it may be seen 
by looking behind the tuberose process of the su- 
perior maxillary bone. It gives transmission from 
behind the last-named process into the nose to the 
lateral nasal vessels and nerves, and the vidian 
twig of the par trigeminum. 

F(ETAL STATE. In the foetus this bone is perfect, 
but the orbitar processes have no sinuses. 

Connections. Its palatine process is connected 



anteriorly to the palatine process of (he superior 
maxillary bone by the transverse palatiue sulure; 
to il9 fellow by the longitudinal palatine suture; 
and to the vomer in the same way aa the superior 
maxillary bone, described before. 

lis nasal process is connected externally Id the 
superior maxillary bone, internally it receives an 
attachment from ihe inferior turbinated bone. 

Its superior orbitar process is connected ante- 
riorly to the orbitar process of the superior max- 
illary bone ; internally to the orbitar process of the 
ethmoid bone ; and poiiteriorly to the body of the 
sphcenoid bone. 

The inferior orbitar process is attached to the 
body of the sphtenoid bone. 

The pterygoid process is fixed between the 
pterygoid processes (external and internal) of the 
sphcenoid bone by a gomphosis connection. 

General observations. The palatine and 
pterygoid processes are thick and strong, the nasal 
and orbilar processes are merely lamellte. It is 
of importance (o know the situation of this bone, 
inasmuch as it constitutes parts of the palate, nose, 
and orbit, and consequently must have reference 
to the description of these organs, as well as to the 
arteries and nerves supplying ihem; and longiludi- 
nal sections of the skull will be necessary to see its 
poBitioD with accuracy. This bone is frequently the 
■eat of venereal caries, so that a free communication 
is made between the nose and mouth, and the food 
■^ffii'g'tatea into the nostrils when token in a fluid 
state. 



OS NABALi:. 

There are two of theae. They constitute the 
upper immovable part of the prominence of the 



Shape. Irregularly quadrangular, having four 

Superior margin. Thick and ragged, being its 
narrowest and thickest part ; it is attached to the 
frontal bone by the tranaverse facial suture. 

Inferior margin. Thin, expanded, and sharp; 
it is next in breadth (o the superior, and receives tbe 
alar cartilage of the nose to be implanted upon it. 

Internal or anterior margin. The second 
in point of length being connected to its teliow bj 
the anterior nasal suture, and behind to the nasal 
process of the frontal bone and septum nasi of 
the ethmoid bone. 

External or posterior margin. This is the 
longest, and is connected to the nasal process of 
the superior maxillary bone by the lateral nasal 

Foramen. F. nasale. On its anterior aurfsee 
wherein a nerve and blood-vessel are neen to com- 
municate with those of the achneiderian membrane. 

These bones are perfect in the ftetuB but very 

Genera t obsehtations. These bones from 
their situation are liable to be broken : their frac- 
ture causes great deformity from one portion of 
bone being depressed. To reduce this fracture 
pass any small round instrument, such as the end 
of a female catheter, into the nose and use it aa 



i the depressed portions, at the 
lime preventing their too great elevation 



(ith the index finger of the left hand. 
But s 



mger 



1 attenc 



vitha 



concussion of the brain, or even a driving upwards 
of the nasal process and crista galU of the ethmoid 
bone into the substance of ihc brain. Tlie most 
rigorous antiphlogistic treatment is necessary in 



all fractui 



of the 



eighbo, 



nasinuch na these bones 
very important and sensitive 



organs as the eye I 

OSSA LACHHYMALIA. 

There are two of these, each of which is situated 
on the inner and anterior side of the orbital cavity 
behind the nasal process of the superior maxillary 
bone, and upon the anterior part of the body of 
the ethmoid bone, whose cells it iiicloaea. 

Shape. It is a thin plate of bone. Some have 
resembled it to a human nail, and called it of 
unguis. 

Fbdcesses. The bone is divided into Iwo sur- 
faces, the internal is placed upon the ethmoid 
cells, the external is opposed to the orbit, and is 
subdivided into two portions by a ridge called 
orbitar ; the part of the hone before this ridge 
is hollow and juts downwards into the nose to 
become connected with the inferior turbinated 
bone, in order to complete the canalis nasalis for 
the nasal or lachrymal duct. This process is 
termed nasal, and die depression is called fossa 
lackr^maks, and is conipleted by the nasal process 
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of the maxillary bone already described. The 
posterior part of the external surface befaind the 
orbitar ridge is termed the or hilar procest. 

Connections. Superiorly with the frontal bone 
by the transverse suture ; anteriorly with the 
nasal process of the superior maxillary bone ; pos- 
teriorly with the orbital process of the ethmoid 
bone; and inferiorly lo the orbital process of the 
superior maxillary bone and nasal process of the 
inferior turbinated bane. 

This bone is perfect in the ftetus. 



OSSA SP0NGI09A 


OK INFERIOR T 


URBIN^ 


TED BONES. 


These are seen 


in the nose har 


ging into the nasal 


cavities from the 


r sides. 






Shape. Its form is triangula 


r, and 


its appear. 


ance spongy, re 


embling the 


pongy 


process of 


the ethmoid bone 








lis internal sut 


face is convex, 


and is 


opposed to 


the septum nas 


, its externa 


coQca 


ve, and i« 



opposed to the side of the nose. 

Processes. The nasal or kamilar process forms 
a hook or ledge of bone which fills up that part of 
the antrum highmorianum below the upper edga 
of the turbinated bone, or that part which is betoir 
a line drawn from the transverse ridge mentioned 
as raised upon the nasal processes of the superior 
maxillary and palatine bones, which ridge is fof 
the connection of the upper edge of the interior 
turbinated bone. 

Lackri/mal procesf^ ascending to form an at- 
tachment with the nasal process of the lachrymat 
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bone, and complete the sukiis exiating' on that 
piroeess into acanul. (This canal ia formed by the 
lachryuiHl, superior maxillary, and inferior turbi- 
naleil bones, and opens below the latter upon or 
over (he floor of the nose.) 

This bone is lined with sclineiderian membrane 
and upon it are expended the extremities of the 
olfactory nerves, by which this bone is made sub- 
servient to tbeorgan of smelling. 

Its connections have been described. 

In the fcEtus it is nearly perfect. 

Observations. In the adult this bone becomes 
one in substance with those with which it is con< 
nected, and in very old age, it is known to have 
been almost absorbed. 



This is a sing'le bone, situated on die median 
line of the face, and conslilutijig a considerable 
share of ihe septum of the nose, i. e. all its pos- 
terior and inferior parts. 

Shape. It is an irregular triangle, or more 
properly speaking, quadrangle, one of the angles 
being of a sufiicient length lo constitute a margiflci 

It is usually however described as having thfM 
angles and lb fee margins. 

Its superior angle is termed the base, and is 
the thickest part of the bone, having a deep 
angular cavity or furrow, into which the azygos 
process of the sphcenoid bone is received by a 
gomphosis connection. 

ItB anterior angle is very acute and prolonged. 
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lis posterior angle is a right angle. 

Three margins. Its guperior margin is itt 
longest and is furrowed, receiving the nasal pro- 
cess of ihe ettimoid bono and cartilage of the 
septum into its groove. 

Its inferior margin is next in length and is not 
furrowed, but ia received into the sulcus between 
the spinous process of the palatine and maxiilarj 
bones. 

Its posterior margin is crescentic and smoolh, 
being lined by mucous membrane, and is opposed 
to the fauces. 

In the ftelus it is perfect. 



O: 
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THE NOSE. 

Having now learned the parts and connections 
of the bones of the face implicated in the formatioB 
of the nose, direct your attention to its l/uuniiaria, 
lepluin, and meati. 

The nose is that cavity bounded sujieriorly by 
the brail), laterally by the orbits, inlbriorly by 
the mouth, and posteriorly by tlie fauces. 

It is formed by portions of two bones of the 
, the ethmoid and sphoenoi.l, and of all the 
of the face except the two malar and the 
r maxilla ; and its offices are found connecteil 




with the BCnae of 
respiratory organs. 

The nose is divided into two cavities by a per- 
pendicular seplum, and each nasal cavity is sub- 
divided ii)to three chambers or meati, with each 
of which large sinuosities communicate, situated 
in the centre of the constituent bones. 

Side of tue ndhe. The side of thfe nose is ibus 
formed ; roost anteriorly by the nasal bone and 
alar cartilage, posteriorly by the nasal process of 
the superior maxillary bone; still more posteriorly 
by the nasal process of the palatine bone ; and most 
posteriorly by the internal pterygoid proceas of 
the sphrenoid bone. 

Septum nasale. The septum nasi is thus 
formed ; superiorly by the nasal process of the 
ethmoid bone; inferiorly and posteriorly by the 
vomer ; and anteriorly by the cartilago longitudi^ 
nalis septi. 

Meati nasales. The meati are three in num- 
ber — the superior, middle, and inferior. 

1. Meatus superior nasi ia bounded superiorly 
by the cribriform plate of the ethmoid bone, and 
inferiorly by the superior turbinated bone. Into 
it open the posterior ethmoidal cells, the sphoe- 
noidal sinus, and the f crlbrosa of the ethmoid bone. 

i. Meatus medius nasi is bounded above by 
the superior turbinated bone, and belovr by the 
inferior turbinated bone. Opening into it are, — 
the anterior ethmoidal cells, the frontal sinus, and 
ihe antrum highmorianum. 

3. The meatus interior nasi is bounded 
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superiorly by the inferior turbinaled bone, and 
inferiorly by tlie floor of the nose or palatine pro- 
cess of the upper jaw and palate bones. Opening 
iirto it are, the canalis nasalis conveying- tbe tean 
from the eye, and the incisory duct (in animals) 
which is impervious in human subjects in the 
recent state. 

Obsekvations. These bones are all lined by the 
membrane of Schneideu, in which ramify the 
nerves appropriated to the organ of Bmclling', theae 
pass in two divisions into the nose, one supplies 
the septum, tbe other tbe turbinated bones; ao 
that the design of the turbinated bones being hung 
in the cavity of the noae and of the septumj is to 
increase the surface for the sentient part of the 
schneiderian membrane. 

The design of the sinuses formed in the adult 
cranium is to give force and tone to the voice, all 
these being as so many sounding boards, whereby 
the articulations are rendered sonorous. Where 
there is an absence of these the person is said to 
speak through his nose, or more properly to spe^ 
without his nose, inasmuch as a good development 
of the nasal cavillea ia an iodiapenaable accompad* 
ment to a clear and perspicuous voice. '' ' 



DISEASES Of THE NOSE. 

The diseases of the noae are:— 

1. Inflammation of the mucous membrane. 
The treatment is aQti phlogistic. 

2. Ozcena or altered mucous discharge. Treat- 
ment, astringent injections, blisters on the tem- 
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3. Colleclions of matter in ihe simises. When 
ia the Trontal or sphenoidal nalhiii^ can reach the 
matter, and nature eiFects lier own relief by ab- 
sorption or ulceration. Use ihe palliative mode 
of treatment and study symptoms; when in Ihe 
antrum, treat it as directed in the description of 
the maxillary bone. 

4> Polypi of two kinds, carcinomatous, and fleshy 
or common. Treatment of the cancerous; exci- 
sion or estractlon; use of conimn and opium 
topically and conalitutionnliy : caustic lotions when 
practicable, etc. Treatment of the common ; these 
may also be extracted or will bear the use of stimu- 
lants. 

5. Cancer of the antrum. No cure. Use pallia- 
tive measures and subdue untoward symptoms. 

B. Hcemorrhag'e. Epistaxis has been known 
to prove fatal : if it be sympathetic, attention must 
be given to ihe exciting cause : if a local ajfection 
only, dossils of lint steeped in solution of zinc, or 
covered with alum pulverised ; a piece of dry 
sponge drawn into the nose, or introduced upon 
the point of a probe, has usually succeeded. 

7. Venereal ulcerations. The general treatment 
must be mercurial, with such attention to the 
pecuUarities of the affection as will tend by topical 
applications to prevent the spread of ulceration. 
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DESCRIPTION OF THE DIAGRAM OF THE SEPTUM NA& :^. 

A. Os FRONTALE g. For. incisivTim 

a. .Frontale sinus D. Os ethmoidale 

b. Nasal process h. P. cristatus y. crista gaUi 

c. F. ccecam i, P. cribriformis 

B. Os 8PHCBN0IDALE k. P. nasalis 

d. Sphoenoidal sinus E. Vomer 

e. Basilary process F. Cartilago longitudi* 

f. Azygous process nalis sbpti 

C. Palatine procestet of the 6. Os nasale. 

SUPERIOR MAXILLARY and 
PALATINE BONES 

OS MAXILLARE INFERIUS. 

Situated at the inferior part of the face. 

Shape. It is dcHcribed as resembling the breast 
bone of a duck or a horse shoe. 

Division. The bone is divided into three pri- 
mary parts. These are the sides and ascending 
rami. 

Processes. Base^ forming the anterior and 
inferior part of the bone and boundary of the face» 

Alveolar process. Making a semicircle and con- 
sisting of bone of a spongy texture with alveolar 
sockets for sixteen teeth. 

Quadruple tubercle (so called from its shape.) 
Behind the chin or symphisis mentalis, giving origin 
to the genio-hyoidei and genio hyo-glossi muscles. 

Two angleSy wherein terminate the base and 
sides of the bone : their external surface is rough 
for the insertion of the masseter muscles ; their 
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ntemal surraces are occupied by the inaertton of 
he pterygoidei inlerni iiiuscleft. 

Ascending rami. These form the sides of the 
'ace mnd are smoolti, ihey are covered by ihe 
tnasseter musclej iheir posterior ledge forms ihe 
snterior boundary of the cavity for the reception 
af the parotid gland and cerebral veaaels and 
nerves seen issuing from or entering into the cra- 
aium. From the anterior edge of this process 
the buccinator ariaes. 

Two processus spinosi. Peaks of bone situated 
upon the foramina maxillaria postica. The oiRce 
of this process is lo give attachment to the internal 
lateral ligament which descends here to protect 
the vessel and nerve entering the tbranien. 

Two coronoid processes; these are spinous 
projections from the upper part of the ascending 
rami, on which are implanted the temporal mus- 

Two condyloid processes. These are oblong 
heads of bone covered with articular cartilage, 
situated inferiorly and posteriorly to the coronoid, 
and being each connected to the ascending rami by 
a neck. These form the under parls of the joint 
between the jaw and temporal bones. Observe 
the oblique inclination of the two condyles. 

LiNE£. Lineee rnt/lo-hyoideis. Lines easily 
discoverable extending along on the internal surfaces 
of the sides of Ihe bone; these give origiii to the 
mylo-hyoidei muscles, 

Lmea lemilanares, between the coronoid and 
condyloid processes, on which are inserted the 
pterygoidei extern! muscles. 
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FonmiNA. These are neceBsarily both proper. 
They corwist of (wo pair and one single. 

Two foramina maxiUaria poaiertora. T 
are aeeu on the internal surface of the bone, behind 
two small processes called spinous, peaks of bone 
on each of which a ligament is expanded, to proleel 
the inferior maxillary artery and nerve, (here 
tering tlie foramen) from the action of the inui 
inserted arouad these organs, 

Two^. maxiUaria anteriora. These are smaller 
than the last described, and give egress to the 
mental arteries and nerves, the diminished conti- 
nuations of the inferior maxillary vessels and nerves, 

Oneforamen ctecum. Formed between the quad- 
ruple tubercle and symphisis menti, giving at- 
tachment to the framum linguee. 

Canales, Two canales mentaleg. These run 
in the substance of the bone like gas-pipes in 
streets, between the posterior and anterior maxillary 
foramina, and carry forward the inferior maxillary 
arteries and nerves, processes from which ascend into 
the fangs of the teeth, through smaller canals com- 
municating with the alveolar sockets. 

One canalis mentalis anterior. This is 
a continuation of the canal between the two anterior 
maxillary foramina carrying the incisory arteries 
and nerves to the incisor teeth. 

Fossx, four situated externally. Two foiiOf 
for the origin of the levalores labii inferions below 
the incisor teeth. 

Two depressions more general, for the origin 
of the depressores labli inferioris, and two for the 
anguli oris. 
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situated internally. Two Jbisa, well 

marked under the chin for the insertion of the 
digastric!. Internally are also attached the genio- ' 
byoidei, mjlo-hyoidei, etc. already mentioned. 

Suici. Two pair. Two sulci for the lodge- 
ment of the maxillary arteries and nerves, (u 
they run along llic inner side of the ascending 
rami of the lower jaw, to the posterior mamillary 
foramina. 

Two sulci ra^lo-hj/oidei. Formed by the im- 
pressions of the mylo-hyoid vessels and nerves, 
these run from the posterior foramina forwards o 
the inner surface of the bone. 

The alveolar sockets are already described. 

FtSTAL STATE. In the fcetus this bone is divided ) 
into two halves at the chin, which are connected I 
together by cartilage in the form of the symphiaia 
meati, but this soon ossihes and the bone becomes 
one in substance. The ascending rami are very ] 
oblique and short in the foetus, but towards ] 
pnberty they assume a perpendicular position i 
are fully developed as well as the base and the 
chin, which give definition to the features of 
the adult. 

Connections! The condyloid processes form 
part of the Joint of the Jaw, and permit of free 
angular and diminished lateral motion, 

JOINT OF THE L0WEH JAW. 

The articular surfaces of the joint are the gle- 
noid cavity and eminentia articularis of (he tem- 
poral bone, the interarlicular cartilage, and the 
condyloid process of the lower Jaw. o 
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Ligaments. A double capsular, one between 
[he articular surface oF the temporal bone and 
the interarticular cartilage; the other between the 
latter and the condyle, making this adoublejoinL 

hilernul lateral ligament, attached superiorly 
to the inner margin of the articular sinus of the 
temporal bone, and inferiorly to the spinous proce» 
of the inferior maxilla. 

There is no decided external lateral ligament, 
and notwithstanding which, and the free motion 
allowed to the bone, dislocation is not a. frequent 

The tiiterarticnlar cartilage is doubly concBTe- 
convex, being exactly moulded to the form of the 
sinus and eminentia articularis above, and the Bead 
of the jaw below. 

Djblocation OFTHEJAW. The jaw can only 
be dislocated forward, inasmuch as the formation 
of the joint precludes any other. One or both 
condyles may be dislocated at once ; in either case 
the nature of the accident is so perceptible that 
no description of the symptoms is necessary. 

To reduce it, sheath well both your thumbs 
with some leather or wadding and thrust them into 
the mouth aa far back as possible and place theni 
on the inner side of the dislocated condyles, yota 
fingers will then rest upon their outer side and the 
bone will be grasped between them and yoat 
thumbs ; lirst depress the condyles and then slidri 
them backwards over the articular eminences of 
the temporal bone into their sockets, and take cart 
of your thumbs at the same time. If it be a 
single dislocation, the process is the same. 
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Fbactobe of the lower j&w. This is so evi- 
dent an accident thai the syiuptoma need no de- 
scription. Treatment, Reduce the fracture and 
place the broken parts in appoiiitjon and keep them 
so by wetting- pasteboard and moulding it to the 
shape of the jaw, letting' it gradually dry; this 
makes a convenient and appropriate splint; (or a 
thick compress of linen or any thing else of that 
kind, kept firmly against the lower jaw by a 
handag-e ;) use a roll bandage to be brought over 
the head, with a pouch to contain the lower jaw ; 
apply cold lotions, and if necessary, abstract blood. 
The patient must be put on spoon diet. 



These are situated in the rnoutli, fixed in tjie 
alveolar sockets of the upper and lower jawa, and 
are tbirty-lwo in number, i. e. sixteen to each 
jaw. 

In shape, they are wedge- hke, being divided 
iolo a bate or body, which hangs into ihe month 
and is composed of dense o.sseous substance encased 
iaa while shining porcelain-like substance, termed 
enautelf and into one or mare roots or fangs 
which are prolongations of the body, tapering in 
fiirm, Bulcated on either side, flattened so as to be 
the better riveted in the alveolar sockets, and 
whose covering is similar to the periosteum of other 



The cervix is that narrow line which is the point 
of connection between the body and the fang. 
Foramen dentate seen in the point of each fang, 
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and forming' the commencement of a passage lead- 
ing into a sinus, the internal common cavilj 
wherein is confined ihe central pulp, a vaacuUr 
and nervous structure. 

The teeth are divided into three classeB, vii. 
four fncM ores, two cuspidati, foar bicmpidati, aod 
six molares in each jaw. 

Situation of the various kinds. The four inciior 
range in front, the canine or cuspid tooth comes 
next on either side, then two bicuspid more pos- 
teriorly, and most posteriorly three molar or griad- 
ing teeth on either side of the jaw. 

Peculiarities of the three classes. 



Incisores, have their bodi 
making two surfaces and ai 
ridge ; the anterior surface 
the posterior surface 
fang. 

Cuspidati, have their bodit 
wedge of a triangular shape, 
edge, and 
fang, which 



iched, thereby 
ider straight sharp 
:onve."t and sraoolhj 
and fluted ; a single 



n the rorm of • 

rounded inferiot 

posterior surface ; itr 

generally the largest. 



Bicuspidati, have a cuboid body, pointed below 
in two places, giving; the appearance of a am^ 
part of its substance having been scooped out s* 
as to leave two pointed projections before and 
behind. The external point is the largest in the 
upper jaw, in Ihe lower they are equal ; a sii^le 
fluted fang. 

Molares of Ike lower Jaw. On their bodies at 
their under part, the first molares have Jive, and 
the other poaterior, four points : each molar tooth 
has from two to four roots or fangs. 



Molares of the upper j ate. On their bodies at 
their under sides eacti first molar tooth has four, 
and the others only three points ; and generally each 
upper molar has one fang; more than the lower. 
The last molar tooth has a less number of roots. 

Connections. The teeth by means of their 
fangs, have a gompkosis connection with the alveo- 
lar sockets, they are also kept in by a process of 
the gum which is inflected over the surface of 
each alveolar socket, and becomes its periosteum 
as well as a kind of capsule to the fang itself. 

F(ETAL STATE. As wBS before staletl, there are 
only six alveolar sockets in the fietal Jaw. These 
are iarge and contain (he bases or bodies of live 
teeth termed deciduous, from their being shed after 
a short period of use, and of the anterior molar 
whicb is a permanent loolfa. These teeth are 
contained in capsules which are connected with 
the parts around by an artery and nerve. They 
hive no root. 

As ibe teeth are more particularly the subject 
afnnBrt termed dentistry, it belongs more to its 
practitioners than to anatomista, wherefore to iheir 
Iraalises I shall refer those for further iufbrm- 
i&Hi who are curious in tliis matter. 



OS UVOIDES. 

SUuaiion. In the anterior and upper part of 
ibe neck below the position of the lower jaw, and 
It the root of the tongue. 

lis ehape is crescentic like the letter v. It is 
^vided into a badi/ and ttso cornua. 
o 2 
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Parts of the bodi/. Tlie body is ilie most ante- 
rior pari of Ihe bone, anil has its convexity for* 
wards and concavity backwards. On its anterior 
convex surface are depressions for the insertion of 
the sterno.hyoiJei, omo-hyoidei, and ihyreo-hyoi- , 
dei muacles. Several depressiong also exist oa 
its superior part for the insertion of the genio 
hyoidei and genio-hyo-glossi. Its poatei 
surface is amootli, and lined with the 
brane of the throat ; and ite inferior surface give) 
attachment to the ligamentuni thyreo-hyoideuai, 

Parts of the cor-nua. The broadest parU of 
die cornua are opposed to the extremilies of the 
body ; between these there is a cartilaginous con- 
nection in the youth, which becomes osseous in 
more advanced periods of life. Upon this »i/ib. 
phisis there is a process of boiie, at first connected 
to it by a regular joint and capsular ligament, but 
which also in course of time becomes converted 
into a fixed osseous connection. This process it 
termed the graniform appendage^ from its resem- 
blance to a barley-coruj and on it are affixed the 
inferior parts of the two ligamenta sjylo-hyoidea. 
As the cornua extend backwards they taper, and 
finally terminate in tuberculated points. They 
give attachment to the tendinous angles of the 
digastric!, the stylo-hyoidei, and the mylo-hyoidei, 
and origin to the hyo-glossi, constrictores medii 
pharyngis, and linguales muscles. 

FcETAL STATE. The base cornua and graniform 
appendices are all cartilaginous in the fcctus, soon 
however a nucleus of bone is deposited in their 
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various centers, and the process of ossification is 
not completed till in matured life all these parts 
become united in substance. 

Connections. No other connections than the 
iijfloid Ugamenia attach this to any bone. These 
stretch irom the styloid processes of the temporal 
bones downwards and forwards, and are implanted 
upon the graniform appendices of the os hyoides. 

As to the other ligaments of this bone which be- 
long to the description of the larynx I must refer 
the inquirer to that subject. 



CHAPTER III. 



BONES OF THE TRUNK. 

These are divided into three classes, which are 
denominated the SPINE, PELVIS, and tuokax, allof 
which are comprised within those portions of the 
human frame denominated the neck and hodj. 



SECTION I. THE SPINE. 

This is a column of bones, continued down the 
posterior part of the back, the designs of which are 
as follow. 

1st. To support the head ; for which purpose 
we find it is connected superiorly with the bass 
of the skuli. 

3nd. To keep the trunk erect, hence it performi 
the office of a staff of bone, extending- throughout 
its length. 

3rd. To transmit the spinal prolongation of the 
nervous substance of the braio called medulla spi- 
nahs, and to give it protection; hence we have it 
hollow throughout, forming a canal in its centre. 

4th. To give a general power of motion to tha 
trunk; hence we have the column divided into 
twenty-four parts, each part having limited motioD 
between it and its fellow, and permitting thereibre 
very extensive aggregate motive capabilities. 



5lh. To give support and protection to soft 
structures and those viscera the organic functions of 
which are necessary lo life ; hence we have these 
bonea forming parts of cavities and pillars of 
support. 

6lh. To transmit the weight of the body to the 
extremities or bones below ; hence the inferior 
part of the column is connected with the pelvis 
upon which as upon an arch it throws its weight. 

7tL. To give origin lo muscles. 1st. For the 
support of the trunk and of the column itself; hence 
we have the column throwing out processes behind. 
2nd. For the support of viscera and motion of the 
chest ; for which we have the column forming pro- 
cesses at its side. 

8th. To interrupt the transmission of a shock 
from the extremities, in the act of leaping or falling, 
lo the head and thereby prevent concussion ; hence 
the vertebral column is waved and irregular. 

The VERTEBRAL coLuuN is classed into two 
principal divisions called the troe and false. 

The TRDE are subdivided into three sets of 
BONGS, viz. 

The CERVICAL, or superior, consisting of seven. 

The DORSAL, or median, consisting of twelve ; and 

The tuMBAR, or ('n/'s/'ior set, consisting of five. 

The FALSE VEHTEBRJE are the sacbch and os 
coccTcis. These will be mentioned in the descrip- 
tion of the pelvis. 

Phocesses or a vertebra. A vertebra is com- 
posed of&bodi/, or poiterior archy and seven pro- 



inferences of these suiv 
s ring of bone, tendering theM 
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lioDY. Cellular in structure, farming the an- 
terior bulky part of Llie bone, having an horizootil 

superior and inferior surface, which are apposed I0 
ihe under and superior parts of the bones above 
and below, 

surfuces soniewbal, concave. The anterior aurfacs 
of the bone is convex; the posterior forniB apart 
of the coluuinal canal menCianed before, and ii 

Posterior arch. A ring of bone, forming ths 
posterior part of the canal and the common root 
to the seven processes ; on its upper and undm 
sides may be seen, llie , 

1. FouroBLWUEPnocEssEs. Two superior, -wbiA 
have articular surfaces, Ibnning pari of a joiol 
betwixt these and the inferior oblicjue processes of 
the bone above j and two inferior, which haTa< 
similar articular surfaces, forming part of a joint 
with the bone below. 

2. Two TUANsvERaE processes. These are situated; 
on the lateral parU of the posterior arch ; their 
roots being between (he four oblique. They give 
origin to muscles of the back and belly, which shatti 
not be mentioned h«re, inasmuch as they would 
only puzzle instead of help the student. 

3. One SPINOUS process. This proceeds from the 
back of (he posterior arch, and is devoted to tbei 
same purposes as the transverse process, via, la< 
give origin to muscles, and to hmit the extent of 
motion permitted to be enjoyed between two verte-' 
brx. 




pleted by the connected bones ; they consi.sl of the 
following : — 

1. SpECUsVEHTEBRARtiiH, fonnetl by the posterior 
concave aurfacea of the bodies and anterior conca- 
vities of ihe arches of the vertebrae, each vertebra 
constituting its part with the membranes and soft 
structureB to form a canal : this spccas contains the 
medalla spinalis and conimencements of the spinal 
nerves, the spinal arteries, veins, and (he ligaments 
and membranes of the spinal marrow. 

2. FoRAMiNt iNTEiivEnxEKBAtiA. ThcsB are 
situated at the side of the spinal column, and each 
is formed by a furrow seen sulcaling the posterior 
arches of the vertebra above and below. They 
give egress to the spinal nerves and veins, and 
ingress to arteries inosculating with the spinal 
within the canal. 

3. Foramina veiiteiira.lt a. These are peculiar 
to the cervical, and are formed in the transverse 
processes of the six superior cervical vertebrse 
through which the vertebral arteries course to- 
wards the cranium and the vertebral veins descend. 
Observe the seventh vertebral foramen (or that in 
the seventh vertebra of the neck,) if it exists at all, 
contains only the vertebral veins. 

FtETAt STATE. In the ftelus the vertebra con- 
sists of three parts. The body is imperfectly 
oitified, and ihe posterior arch in two parts which 
are connected to each other by cartilage, where the 
■pinous process should exist; and also to the sides 
of the body by ihe same substance. The oblique 
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processes are perfected, but the IranaveneiNi 
in proceBS of formation, being- little i 
cartilage : in consequence of which there a 
latitude oE motion in tlie fcetus, and tliebedrXI 
lowed to be bent forwards to accommodate iU 
the cavity of the uterus during the period of uK 
gestation; and inasmuch as it is 
the well-being of the new-born child to a 
itself, its transverse and spinous processet li 
leisure to develope theiiiaelvea gradually, antil' 
mind of the child becomes more penfecled i 
it begins to see its necesaiiiea, and learn iaa) 
bilities ; and when the limbs acquire their ci 
and the mind its reflecting powers, then iL 
strengthens itself to give to the child, now hews 
a rational creature, its erect and exalted form. 
Connections of the column at large. The t« 
are connected superiorly with the condyloid pw 
of the cranium, in a ginglemus Joint ; infen 
with the sacrum in an arlhrodial apposilis 
surfaces; and with each other by the same; 
laterally the dorsal verlebrte, have atlacbei 
them the heads of the ribs. The connectioui 
be treated of more largely after the peculiW 
are discussed. 

Peculiarities of the three classes 

CEltVICAL VERTEan«, 

These have a small bodj/ of a dense 
and a waved form ; thus the under surface 
anterior part of the one cervical is pinched asiH 
into a process which overlaps the upper pari of 



siroiC I 
:eof' 1 



body of Uie other, whilst the (.ides of the upper pari 
of (he latter are eked upwards into processea over- 
lapping ihe under part of the sides of the former. 
The transverse diameter is found lo exceed the 
antero-posterior in breadth. The transverse pro- 
cesses are short, sulcated above by the cervical 
nervBB as they emerge from the canal, and contain 
the vertebral foramina. From the anterior turfuces 
of these processes the longi colli and recti capitis 
antici majores arise. The oblique processes are very 
oblique : the superior face upwards and backwards, 
the inferior downwards and forwards. The Bpinoiis 
processes are short horizontal and bilid, and sul- 
cated below. The sjiecus is large and Irianguiaf- 
Peeutiaritiei of the individual cervical vertebrit. 



The first, 
cularly noticed. 

The first or A- 
ancients from its 
has no body, but 
anterior arch hi 
for the odi 
two tub ere I 



nd, and seventh, muslbe parli- 



s, BO called by the imaginative 
pportitig the spherical head, 
omposed of (no arches. The 
in articulating surface behind 
>id process of the v. dentata ; and 
aterally to it for the attachment of 
a transverse ligament enclosing the same process, 
and excluding It from the specus. Its transverse 
very large from which arise ihe recti 
id laterales muscles. The poa- 
s sulcated on its under side by the 
ns which turn inward tn enter the 
the transverse process of the ver- 
upper surface by 



terior arch 
vertebral ve 
foramen in 
lebra below. 



vertebral arteries which take a turn inwards from 
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the vertebral foramina to enter the skull. Tbew 
Rulcj are immediately behind the oblique processet. 
The superior oblique processes are hollow arti- 
cular surfaces receiving' the condyles of the occi- 
pital bone, they are of a semilunar shape, and look 
upwards and inwards. The inferior oblique pro- 
cesses are rather flat, and look downwards and 
inwards. Instead of a spinous process there is i 
tubercle. A tubercle may be observed also an- 
teriorly which points out the site of the body, and 
forms a point on which is attached the commence- 
ment of the perpendicular ligament- 
Second, or VERTEBRA DENTATA. This is W 

named because ihe upper part of its body it 
prolong'ed into a pivot called processus dentatia. 
This has an articular surface upon its anterior part 
which is opposed to the back of the anterior arch 
of the atlas. Its transverse processes are small. 
Its foramina vertebralia are obliquely situated, IM 
superior oblique processes are mere surfaces on 
the side of the body, and look upwards and out* 
wards; its inferior oblique processes seem drawn 
away as though the superincumbent weight of the 
globe of the head had made the body of this ver- 
tebra to yield; its surfaces look downwards and 
forwards. The specus is sometimes smaller, often 
larger, and cordiform. The posterior arch is thick; 
and the spinous process is like the tail of a swallow 
thick and shelving. 

FieTAL STATE. In the ftetus the dentata consisb 
of four portions, the fourth the odontoid procew 
being an epiphysis or centre of ossification of itself 
connected by ctirlilag*! to the body. 



^■The seventh vertebra approaches lo the form of 
the dorsal and seldom contains any vertebral fora- 

DOaSAL TERTEBRfi. 

These have their bodies larger and less dense 
tfaKD the cervical, an horizontal surface above and 
below, with a prominent circular edg^, a flattened 
side, and a concave posterior surface. The body 
atso ia widest in its an tero- posterior direction, dislio- 
gniahing it thus from the cervical. On the aidea of 
the body are four articular surfaces, each two of 
which form the half of concavities or articular de- 
pressions for the attachment of the riba ; thus the 
under articular surface of the body of the fiflb ver- 
tebra, the upper articular surface of the body 
of the sixth, and the inter mediate intervertebral 
aubstance, form the articular depression forihe head 
of the fifth rib. The transverse processes are very 
large and luberculated, fronting outwards and back- 
wards, and having articular surfaces on their estre- 
mities for the angles of the ribs. The specus 
vertebrarum is small and round. The superior 
oUique are perpendicular processes and look almost 
directly backwards. The infer ioroblique are ;jerpen- 
dieuiar surfaces looking forward and a little inward. 
The spinous process is long and situated very ob- 
liquely BO as to present a spine on its back ; and on its 
iafarior part, a sulcus whicU overlaps the spine of 
.tbe vertebra below, impeding by this means much 
ion between each bone. The articulating sur- 
»ot a dorsal vertebra are twelve : two on the 
IT and under surfaces of the body, four on tlie. 
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sides of ihe body, Iwo on the Iranaverae processes, 
and four on the oblique process. 

Peculiarities oj'individualvertebra of Ihe doritm. 

The vertebriE worthy of particular mention are 
the firii and the last Iwo. The Jlrtl has inuch 
resemblance to the last cervical, and contains tho 
whole of the articular depression for the first rib. 
The last but one, or eleventh dorsal, haa but a 
depression on its lower part ; and the twelfth, in 
addition to its reaemblance to the lumbar, has no 
articular surfaces at all on its transverse processes.* 

LuMDAa vBRTEQiiA. The bodies of the lumbar 
vertebra are the largest the most cellular and moat 
circular ; the upper and wider surfaces are mors 
concave, and the anterior sides are a lilfle depressed 
by the action of the aorta abdouiinalis. Here also 
observe that the greatest width of the body is in 
the lateral direction, distinguishing' these verj 
essentially from the dorsal. The transverse pro- 
cesses are placed transversely, and are thin and 
small : the superior oblique processes look inward* 
aud backwards ; the inferior look outwards and 
forwards. The specus is large and triangular. The 



' Observe the diifcrent sizes of tbe bodies nf tlia dotsd 
vertebrffl bow (as will be particularly mentioned hereafter) 
thef are found to dfcreaae Irom the first to the third, foortli, 
or Bftb, and then g;radu3lly increase to the last. Remark alsa 
tbeir pinched rorni as though aome orgaos had compreBBGd 
them at thrar sides, and thereby rendered their antero-pMltertar 
diameter the longest. Front the third to the last on their 
left side pulsates the aorta, and on their rigbt side is to ba 
found the ascending vena azygos, wbiUt Ijetbre 
a»ophag;us. 



articulating surfaces are six : two on the body, 
and four on the oblique processes. 

COMKECTIONS AND LIGAMENTS OF THE VERTEBHX. 

The great mediuui of connection between the 
bodies of the vertebra! are the intervertebral 

substances. These consist of a dense interlacing 
of libro- ligamentous bands stretching obUquely 
between the cartilaginous and osseous circles of 
the bodies of the vertebra;. Within this outer 
ligamentous girdle a second species of cellulo- 
ligamentous substance of different degrees of 
density is arranged as it were couceutrically ; and 
the thicker or more ligamentous are the moat 
exterior laminaj; whilst the ligamentous parts of 
the interiormost lamince are fewer lu number and 
the space Riled with a fluid secretion. Now^ the 
design before mentioned of making the spine a 
moveable column is thus carried into eSecl; the 
nature of the pulpy center of this intervertebral 
iubstance is, not to yield to iucuinbent pressure 
because it is of a semi-fluid consistency ; and the 
nature of the exterior ligamentous part is, to yield 
, U> pressure but not to be affected by extension, 
I ills not extensible but elastic. Thus the circum- 
^eiQce of this connecting ligament will permit the 
I tvo bodies to meet each other and perform lateral 
or bending motion, whilst the internal unyielding 
semi-fluid substance will form a fixed point, so 
ihat a ball and socket joint is made lo exist be- 
Iveea the two bones. 
We see also stretching downwards from the atlas 



I 



to the sacrum llie ligamentum vertebrale anlicum 
commune; which Is a band of lig-amentous fibrei 
bracing the anterior parts of the bodies of ihe »er- 
tebre and (heir inlervertebral substances. Bui the 
manner of its formation ia tlius; not thai the same 
ligamentous fibre which constitutes the upper part 
of the band should constitute ihe extremity of it 
also; no, but certain fibres stretch from the an- 
terior Burface of one body over the interverlebrri 
substances and body of a second, and perhaps of 
a third also, and become implanted on a fourth; 
and so promiscuously arising and being implanted 
upon certain bones of the vertebral column, these 
ligamentous fibres, taken in the aggregate, form 
the ligamentum vertebrale anticum commune. 

In addition to this some have described crucial 
ligaments; but these are lateral decussations of the 
same ligament. 

In like manner we have also a few slight inter- 
sections called for the sake of distinction, liga- 
mentum vertebrate pcsticum, stretching down the 
posterior concave surfaces of the bodies and inter- 
vertebral substances within the specus. 

Ligamentous fibres also fill the interstices be- 
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Capsular ligaments. To each joint bet^ 
oblique processes. 

Ligamenta subjtava. These are very important 
ligaments ; they fill the interstices between Ihe 
posterior arches, an<l are termed subflava from 
their colour, whicti resembles a dull yellow. 
Now, these being opposed to the inter vertebralf, 



must necessarily, if inelastic, render impossible 
flntero- posterior motion ; wherefore they are 
composed of Beini-cartilnginous substance, capable 
of yielding' and of beijig extended no as to permit 
very g'eneral motion in a bending- direction. 

Jjigamenls of the ailat, ti. denlala, and oi 
oedpitU, 

The student must turn to the description of the 
parts forming these joints and then learn the 
connections as thus given, — 

Capsular ligaments, between the condyloid 
processes of the os occipitia and the superior 
oblique processes of (he atlas, inclosing a com- 
pound ginglemus joint. This admits of flexion 
and extension only. 

Theca circalaris. A membranous substance 
connected superiorly to the circle of the foramen 
magnum, and inferiorly to the posterior arch and 
transverse ligament of the atlas. 

Ligamenta capsularia, stretching between the 
oblique processes of the atlas and v. denlata. 

Liigamentum transversale. A ligament, thick 
and strong, stretching- across from one tubercle to 
anolber within the specus of the atlas, behind the 
odontoid process, which it prevents from encroach- 
ing upon the spina! marrow. When this process 
of ligamentous substance is broken, the head falls 
Forward, and the odontoid process bearing against 
the medulla spinalis, almost instant death is the 
result, unless the head be returned and supported 
in its right position. 
Ligamenlam perpetidiculare. This stretches 
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upwardg from the odontoid process to the anterior 
part of the foramen tnagnum, to a tubercle easily 
discoverable there. This lig'ament puis a restraint 
on loo much rotation. 

Two ligamenta lateralia vel moderaCorei. 
These commence from the same spot as the lasl, 
and stretch outwards lo become attached to tlie 
anterior arch of the atlas and to the inner edge of 
the side of the foramen magnum ; they are of 
great power, and prevent too much rotation. 

Appendices HgamentoscE perpendkularet. These 
are processes of the transverse ligament which 
stretch from the atlas to the foramen magnum 
above, and to the vertebra dentata below. 

The ligaments between the last vertebra and the 
sacrum are the same as betvreen individual Yer. 
tebrK. 

GENERiL OBSERVATIONS. Having then considered 
the various uses of the bones of the vertebral 
column, seen them separated, and then joined 
together, and their various ligaments and bondaof 
union being demonstrated ui situ natiirale, let ui 
look at the vertebral column and see how thii 
complicated structure performs the purposes Ibr 
which it is intended. In the first place it is » 
pyramid composed of certain minor pyramids, the 
bases of the two first of which meet each other in 
the body of the seventh bone of the neck} ih* 
second of which endn in the third or fourth bone of 
the back, and meets the apes of the main pyramid 
which has its base fixed upon the sacrum ; or URj 
other words, the size of the vertebrte increases' 
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from the first to the seventh cervical, ther 
ishes to the fourth dorsal, and then iacTeaseB again 
to ihe last lumbar. On thia great pyramid rest* 
the sphere of the skull ; no that its weight ia 
transmitted throughout, and thrown upon, the arch 
of the pelvis. But an untutored person might 
prejudge that in order to effect thia the spinal 
column should be straight ; it is therefore to him a 
matter of surprise that nature has thrown up a 
series of arches and made the pile of bones (o 
asBume a serpentine arrangement ; he therefore 
proposes the question, why should this form obtain? 
— These are the reasons. — Firstly, to prevent 
tbe traasmisfiion of a shock to the brain iti the 
3 of the limbs, be- 
i shock must traverse a 
ilraight hne, and cannot deviate with the flexures 
of the -vertebral coluiini, a»d consequently the 
effect is expended upon (he abdominal cavity, 
I vliere are no organs to catch the vibration or suffer 
. its force. The knotted form also of the 
il bones of the column tends to weaken 
} of the shock. Secondly, to give space 
I cavities, and protection to the viscera. 
, to give more extensive attachment and 
powers to muscles on the back, 
you have the cervicala bending forward SO 
) considerably before a line supposed to be 
I. from the centre of the base of the skuU, 
iiigh to the centre of the cavity of the pelvis, 
which line is in reaiilj the central line of gravity. 
I Next we have tlie dorsals curving backward so 



I 
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aa to meet it again, and then proceeding behind it 
as the cerviculs (lid liefore it ; and subsequeoti; 
curving forward, once more nieeting it at its lower 
part. Lastly, the lumbar vertebriE so much 
curving forwards as lo throw the line posteriorly lo 
the centre of the connection between the sacmra 
and the last lumbar vertebra; by which circucn- 
stancB it is met by the arch of the pelvis, ami Ibe 
weight either transmitted to the tuberusitiea of tiK 
ischium, supporting the body in a sitting posiliffii, 
or to the legs in a standing. 

Thus it is easily to be seen how dangerous the 
too usual practice of leaning forwards among' chil- 
dren and growing persons is, who thereby alter the 
line of gravity, and throw it upon the chest, the 
consequence of which is, in too many inatancet, 
consumption and corporal imbeoiliLj, because ths 
free motions of the chest are impeded, and that 
tone of ribs which should be an exceedingly free 
and expansive cavity, ia made to become an arch 
of support. 

We see the manner in which the cervical \ 
tebra; are thrown forward, by the intervertebid 
substances being thickest anteriorly ; how the do^ 
sal are thrown backwards because the bodies of 
the vertebras and their intervertebral substance! 
are thickest posteriorly ; and bow the lumbar are 
convex anteriorly by the disparity in the degrees 
of thickness of the bodies and intervertebral Hub* 
stances in their anterior and |x>sterior parts. 

We see loo what various latitude of motion i> 
allowed to the three portions of the vertebral 
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imn : that in ilie neck is the pivot of motion 
tlie head, in which the visual, auditory, olfac- 
ff and the gustatory senses are seated ; to the 

exercise of which in man, who is an erect 
)|^, much motive power is an essential quality, 
iut in llie dorsal vertebrse not much motion is 
wed ; the vertebrie having retroverted from 
central line of gravity to form a cavity for the 
teetioD of the thoracic viscera ; and also becauae 

ribs require a fixed point whereon to move. 
1 the manner in which nature, or rather I should 
, the Creator, has effected in infinite wiadom faia 
poses, is by making the bodies smaller, and the 
rvertebral substances thinner, the ohhque pro- 
es more perpendicular, and the spinous to overlap 
another. 



USER, niSLOCATIOKS, ANO FRACTURES OF THE 

VEUTEBRX. 

'he most frequent disease of the spine is called 
TATURE. Thisdisease issometimes congenital, 
eralty attacks children and growing persons, 
it^" says Mr. Pott, "I have never seen a person 
Bted with this disease at an age beyond forty." 
it first the person affected becomes awkward 
nnskilfnl in the use of his legs, stumbles a great 
I, is languid and listless, is unwilhng to move 
:h or briskly, and when he does he croises his 
very frequently and involuntarily, causing him 
ill. During its advance, the inability lo make 
irrect progression is followed by total uselessness 
Le inferior extremity. Pain is now referred to 
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Ihe bacit bone, and when examination is made, a 
curvalure h detecteiJ. If the curvature be in the 
back, dyspepsia and indigealion form very unplea- 
sant accompaniments; difficuKy of breathing also, 
and a sense of constriction frequently exist. 

The cause of the complaint is a morbid condilion 
of the spine or organs in ihe neighbourhood: m 
for instance, where caries of the bone is induced 
by any exciting cause, the body becoming ab- 
sorbed, the spine falls in and causes a curvature. 

Treatment. The use of any iron apparalaa or 
machines is altogether to be avoided, and issues anJ 
the practice of counter-irritation lo be sedulously 
persisted in. Mr. Pott says, "That the useless slate 
of the limb.i is by no means a consequence of ihe 
altered figure of the spine or of the disposition of 
the bones with regard to each other, but merely of 
the caries;" "of this truth there needs no other 
proof than what may be drawn from the cure of a 
large and extensive curvature, in which three or 
more vertebrie were concerned ; in this the de- 
formity always remains unaltered and unalterable, 
notwilhslanding (he patient recovers both health 

Spin* bifida or HTono-nACHiTis. This ii a 

congenital disease, coniisting of imperfections of 
the osseous canal at some one part of the vertebral 
column but generally of the lumbar, and the ap- 
pearance of a swelling caused by the esisteiKe of 
a fluid resembling seruui and capable of coagulation- 
Sometimes children affected are unable Co retain 
their fceces or urine or even lo walk, at other times 
cases occur without either of these contingences. 
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B^-hiB 


e is generally fata!. Sir Abtley 


^^tooPER and 


others have recorded cases treated 


wllh succe^^s. 


The practice was puncture, and then 


pressure by tr 


cans of a plate upon the tumor and 


rollers. (See 


Med. Chir. Trans, vol. 2.) 


R*cinTi.. 


This disease affects the spine in com- 
nat other bones. The rickets are 


mon wiih m 


chiefly ail affection of childhood, seldom occurring { 


in adults. It 


results from a want of due consistency | 


and strength 


n the bone, or an absence of the pro- . | 


per proporiio 


1 of ossitic matter, and is often rmpli- i 


caled with s 


rophula; or at all events, if not with ( 


that disease, 


vilb a bad constitution and a depraved 1 


habit of body 


The syniploms are too evident lo 


require tJelal 


Tonics, and the constant use of sea 


bathing wher 


e practicable, are indicated. 


Fracture 


The vertebrtc from their shape are 


not very liabl 


to fracture. The spinous process is 


the most oft 


n affected, but this is a trivial thing ' 


of iUelf, yet 


the blow or injury sufficient to cause 


this may pro< 


uce concussion or some more serious 


nytnploins. 


rhese are the only kinds of fracture 1 


which admit 


of detection, others may exist, but 


their syniplo 


ns are so dubious, that all required to 


be done is lo 


attend to the effects, and lo remedy 


them by the u 


se of rigorous antiphlogistic treatment, , 


rest, purgati 


es, mercurials, and antispasmodics 


The fractu 


re of the upper cervical, and odontoid 


process of the second vertebra, are always suddenly 


f«.«l. 




DlSLOCATI 


ONS. Dislocations of the vertebral ' 


L boaet caQHOt exist without fracture of the oblique 


k 


' 
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process, owing lo the limitetl motion allowed from 
the eleTation of the various articular surfaces and 
the overlappiiiga of ttie spinous projections. 

DialocHlJons of the atlas from the second cervical 
(which DCCaaioiiHlly occurs in hanging) causes instBaC 
death. Complete dislocations of the lower cervical 
verlebrec bave occurred, or at least so says Boyeb. 

Partial dislocations of the neck ntay occur, thai 
is, only of one articulsr surface, in which instance 
the mischief is not so serious as to destroy life im- 
mediately, unless concussion does it ; if, however, 
no had symptom supervenes on the accident, by ail 
means do not create them by an attempt lo reduce 
the partial dislocations. But if there be compression 
and danger of the patient losing his life, then you 
are justified in giving him a chance either of cure 
or death secundum ariem, by first running the risk 
of pulling a period to his existence, by inclining 
the head to the aide towards which' it is already 
directed, '' with a view to disengage the articulating 
process of tlie upper verlebra ;" when this is per* 
formed apposition of the oblique processes is to be 
effected by rotation of the head in an opposite 
direction to the course of the luxation. 

SECTION H. PELVIS. 
The pelvis is that bony cavity which constitutea 
the inferior part of the trunk. In its right position 
it forms an angle witb the other part of (be body, 
being situated obliquely, so that its wide upper part 
or opening presents upwards and forwards, and ila 
lower more narrowed outlet presents downward 
and backward. 



Its shape has been resembled to a basin with 
two elevated al» at its sides, from whence it has 
taken its name. But however little its osseous 
state may justify its name, yet when all tbe sofl 
parts are moulded to ihem and the parietiea are 
closed and perfected then it does resemble the thing 
after which it is named ; it gives support by its 
alse to the abdominal viscera and its cavity contains 
the bladder, uterus, and rectum. 

Division : — The pelvis is divided into four bones, 
viz. the sacrum and on coccygie, situated superiorly 
and posteriorly, and the two ossa innominata, 
situated laterally, anteriorly, and inferiorly. 



This bone constitutes the f 
part of tbe pelvi 



ssterior and superior 
is in immediate connection^ 
a conlinuation of the vertebral column, under 
the name o( JhUe vertebree. This bone is of a tri- 
angular shape, presenting its base superiorly, and 
apex inferiorly ; it is concave anteriorly lo lodge 
the rectum, and convex and rough posteriorly, to 
give origin to the erector muscles of the back. 

Processes. Base or bodi/, the upper thick por- 
tion of the bone resembUng the body of the last 
lumbar vertebra, lo which it is connected by the 
intervention of an interarlicular cartilage. 

Posterior arch, an angular shelving of bone, 
which is given off from the ba^ie or body, and which 
is resembled to the posterior arch of the vertebra. 
This process towards the lower part of the bone 
gets less evident until at last it diminishes into two 
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auiall {minis or tubercles termed cornua. The cornua 
then are the two prolongations of the posterior 
arch, which bound laterally the termination of the 
specus verlebraritm or spinal canal. 

Two oblique procetset. These resemble lbs 
obhque processes of the lumbar vertebra, and are 
situated at the Junction of the posterior arch, with 
the base or body : tliey look backwards and iowardi, 
and are articulated with the oblique processes of 
the last lumbar vertebra. 

Two ata or Iratiswerse processes. These form 
the thick sides or wings of the bone, and bear the 
same relationship to the body and posterior arch 
of the sacrum aa llie transverse process to the bodies 
aud posterior arclies of the spine. 

Spinous process. This is die prominent extre- 
mity of the posterior arch, and forms a ridge extend- 
ing from the upper part of the bone downwards 
through the median line of the back of the bone to 
the termination of the posterior arch where it verges 
into the two cornua. 

Sets of tubercles are seen in pairs, extending 
perpendicularly downwards from the oblique pro- 
cesses and laterally to the spinous process. They 
decrease in size downward, and ultimately merge 
into the two cornua. These point out the sites of 
the undeveloped oblique processes. 

Rough ridges upon the anterior surface of the 
bone extending between each pair of anterior fora- 
mina. 

Lastly, the apex of the sacrum having a Sat ar- 
ticular surface for the attachment of the Oi coccygis. 

FoaiHiNA. Speais verlebralis or canalis i^jn^. 



This, like tlie specus of ihe vertebral cotumii, is 
situated between the body or baae and tlie posterior 
arch. It is of a triangular shape, largest al its su- 
perior part, and gradually diminishing as it descends 
with the lessening of the bone itself, until it becomeB 






only a sulcus in consequence of the ii 
the posterior arch being absent or converted into ttie 
two cornua. However, in the recent subjectj this 
canal is completed by the nien^brana propria sacri. 
It contains the remains of the cauHa equina which 
rapidly leave the vertebral canal through the anterior 
vertebral foramina. 

Foramina mrtebralia anlica. There are four 
and sometimes live pairs, silualed anteriorly be- 
tween the body and transverse process of the sacrum. 
From them emerge the great sacral nerves as they 
go to form the sacral plexus on the anterior surface 
of the transverse processes of the bone ; and small 
arteries enter from the median sacral to supply the 
parts v^ilh arterial blooj. 

Foramina verCebralta poslica. These are not 
much smaller in (he macerated state than the 
anterior, but so filled with the membrana propria 
in the recent state ihat they give paifsage only to 
imatl nerves appropriated to supply the muscles 
silualed on the back of the bone; admitting also 
of arterial inosculation, through them, between the 
ramitications of the median sacral and the iecbiatic 
and gluteal. 

The muscles arising from the anterior surface of 
the bone are the pyriformes, which atfacb their 
ilips between the foramina vertebralia antica. 
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The muscles arising' from the posterior parts are 
the sacro-luinba1t9, longiesimus dorsi, and gluteiu 
maxiuius, on both sides. 

FtETAL STATE, In the fcefua lliis bone is divided 
into five distinct vertebrne, wherefore together with 
the 03 coocygis they are called the false verlebwe, 
Each bone was connected together by a distinct 
intervertebral cartilage ; the ridges in front point 
out Ihe former conneclions of the body, and the 
sets of tubercles behind the connection of the oblique 
processes. The great alee or lateral processes are 
the transverse processes of these five verlebre 
amalgamated together. 

Connections, Superiorly, to the body and 
oblique processes of the last lumbar vertebra by 
the same kind of connection as that which ezisti 
between the vertebra themselves; inferiorlv, la 
the OS coccygis by an intervertebral siibslancej 
and laterally, to the two ossa innominata in B 
manner hereafter to be described. 



This, during youth, and until after the meridian 
of life, consists of three moveable bones; the fir*t 
of which is affixed by interaiticular cartilage la 
the extremity of the sacrum. After that period aU 
the parts join into one, which becomes an appendix 
by union of substance to the apex of the sacrum. 

Phocesses, etc. The parts of the first bone are, 
two comua, which ascend to become affixed to the 
cornua of the sacrum, and thereby complete the 
tuberculated sides of the extremilj of the spinous; 
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and two transverse processes^ which form ihe Kides 
of the bone, and which complete the under parts 
of the foramina for the traosmissioQ of the laet 

Those of the second bone are, a quadrang-ular 
body, with two articular surfaces above and below, 
by which it is connected to the other portions, and 
two small transverse processes at its sides. 

The third bone is but a suhrotundum of a cuboid 
form, with an articular surface on its upper part to 
atlBcb it to the second bone before described. 
These give origin to the coccygei and sphinclor- 
ani muscles anteriorly ; and posteriorly to the 

If a fourth bone exisU then the third is of a 
somewhat flattened form before and behind, and 
has two articular surfaces above and below. 

In women the connections of this bone ossify 
later in life than in men, and the two lalter soonw 
than the upper bones. In fact, they do not ossify 
in women until nature tells them by this circum- 
stance among the rest, that the period of parturition 
is passed away. 

In the foslus it is cartilaginous : a nucleus of 
bone is found in the body of the first portion, and 
aometlmes in the second also. 



tone 



THE EACKCM, ETC. 

Lse fracture of the sacrum very considerable 
necessary, such as a violent blow, or the 
passage of acarlwheel across ihe bone. The alarm- 
ing mischief following this accident chiefly results 
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Irom the damage suf[«red either by the pelvic vi 
cera or by the sacral nerves ; you will bare your 
patient perhaps retaining his urine and fteces, c 
otherwise involuntarily discharging ihem, and you 
may have a paralysis of the lower extremities. The 
same line of practice muKt be adopted as that before 
mentioned, when treating of the fractured vertebrx, 
for [he relief of these distressing results. As for 
as the mere fracture is concerned, nothing more It 
necessary than to lay the individual on his breast, 
apply leeches, cold lotions, or soap plaster to the 
seat of injury, as the necessity of the case requires, 
and use vigorous antiphlogistic measures. Atten- 
tion must be paid to keep open the bowels and pre- 
vent retention of urine, by the use of clysters 
purgatives in the one, and the catheter in the other 
case. If the anterior part of the bone is depressed 
inwards, then the treatment is the same as in 
injury about to be described. 

Fracture of the os coccygis. Here apiece is eome- 
times driven inwards : let the surgeon introduce 
fore finger of his left hand into the rectum, and 
apply the other band to the CKternals, and then r 
duce the parts, (let hi m oil his fingers well previous 
to the operation.) Nothing more is necessary 
afterwards than to prevent intlammation, or irrita- 
tion of the extremity of the rectum, by keeping the 
patient in bed and on water gruel. 

Ditlocatioa of Ihe os cocci/gis. Although rare, 
may yet be met with of two kinds; one outwardi 
and the other inwards, the latter of which is always 
affected by external violence, the former by the 
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of the head of the child in the process of 
labour. The symploiiia of these two kinds of dis- 
locations are too evident to require mention. Their 
reduction may be accomplished just as in case of 
fracture, but it is better left alone altogether. 
Oftentimes serious mischief arises from the prox- 
imity of this bone to the rectum, around which 
abscesses are liable to take place, or iiiflamEnatory 
swelling' causing tenesmus and greiil pain in voiding 
the fceces, and indeed more serious constitutional 
fevers, the result of sympathy ^ith the state of the 
rectum and soft parls adjoining-. 

OSSA INNOMINitTA. 

These form the lateral anterior and inferior parts 
of the pelvis ; and because they are each divided into 
three portions in the f<Elus, and the adoption of 
separate names and descriptions for the three por- 
tions is more conducive to their being rightly under- 
stood, that arrangement shall be followed here. 

Each bone is therefore divided into the os iliuh, 
situated superiorly, the os ischium, Inferiorly, and 
the OS PUBIS, anteriorly. 



OS ILIUM. 

This bone forma the expanded part of the os 
innomioatum, being flat: its tutier surface supports 
the viscera of the abdomen. 

Processes. Crista ihi. This is the waved upper 
edge of the bone which constitutes the prominence 
of the hip; it is of a rough (hick elevated and sig- 
moid form, and gives attachment to the two obliqui 
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transveraalis abdominis, et quadratus lumbarum 
muscles, it termirialea anteriorly in the 

Anteriur superior spinous process. This aaterlor 
extremity of the crista i!ii is formed for the attHcli- 
ment of the upper part of Poupart'a ligament, and 
orig'iri of the sartorius and tensor vaginee feinorii 
muacies. 

Anterior inferior spinous process. This is a a- 
mitar projection of bone less prominent, situated 
just below the superior, wilb a notch intervening 
between lliem ; it gives origin to the upper part of 
the rectus femoris. 

Posterior superior spi 
extremity of the crista i!i 
posteriorly, the 

Posterior inferior spi 
cesses give origin to thi 
lumbahs 



ous process. This ia the 
; below it, is also silBated 



s process : these pro- 
uteus maximus, sbcid 
id fascia of the latissimus dorai, as wdl 
substance, to be 
mentioned hereafter. 

Peculiar PAnTs. Three notches. I. Iliac notch, 
this exists between the anterior superior and infe- 
rior spinous processes, and is altogether occupied 
by the iliacus internua muscle, as it Is passing' from 
the venter of the bone to the upper part of the 
(high, under Poupart's ligament, 

2. llio-psoal notch. This exists below the 
anterior inferior spinous process, and upon thai 
part of the bone which contributes to the acetabu- 
lum, and is occupied with the bellies of the iliacni' ^ 
interiius and psoas tnagnus muscles, as they a 
passing beneath Poupart's ligament. 



3. Sacro-iliac notch. This is below the poste- 
ior inferior spinoua process, and is completed into 
I foramen, b^ we shall presently explain, by the 
Bchiuni snJ a ligament; it is occupied by the 






origin 



jutwards to the (op of the 



>yrirormis muse 
n front of the b 
hig-h bone. 

Two surfaces or fossa. ] . Fossa iliaca or venter. 
The internal concave surface of the bone, giving 
irigin to the iliacus internus muscle. 

3. Dorsum. The external concavo-convex sur- 
face occupied with the origin of the gluteus medius, 
Bt minimus muscles : the lower thick part of the 
bone forms the dorsum acetabuU, from which arises 
ibe inferior part of the rectus femoris. 

Two linew, 1. Linsa semilunaris, A semicircle 
sometimes defined by a ridge of rough bone, di- 
viding the dorsum of the bone into two surfaces, 
the upper of which gives origin to the gluteus 
medius, the lower (which is above the dorsum ace- 
tabuli) to the gluteus minimus. 

2, hinea ilio-pcctinca. This is situated at the 
lowest part of the venter, and is very defined, being 
of a semilunar shape ; it forms part of a circle which 
will bespoken of hereafter. 

One canaL Canalis medularis. This isseen m 
the venter ; it gives ingress lo the chief medullary 
artery for the nourishmenl of ibe parts within. 

Two articular surfaces. One below the dorsum 
acetabuli, forming the superior part of the aceta- 
bulum. One posteriorly lo the venter, and be- 
tween that and the posterior spinous processes, 
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coniiti tilling' two surfaceBj the most anterior of 
which is iw connection with the transverse process 
of the sacrum, by intervention of cartilage, forming 
the aacro-iliac symphisis; the most posterior is 
rough and gives attachment to ligaments hereafter 
to be mentioned. 



This constitutes the posterior and inferior part 
of the OS innominalum. ll is the next in Bize to Ibe 

Pbocesses. Boiltf. This forms the thick poste- 
rior part of the bone, anil superiorly contributes 10 
the inferior and poaterior part of the acetabulum; 
some term it caput or head. 

Cervix. This is iJie narrowed part of the berfy 
of the bone, immediately below the above-named 
portion ; around this the tendon of the obluralur in- 

Tuberositi/. This is the inferior and posterior part 
of the body, it is covered in the recent stale by car- 
tilage ; it is that part of tlie pelvis on which 
raed lately sit. It gives origin to the geminua infe- 
rior, triceps adductor magnus, biceps flesor cmrii, 
tendinosus, and semi-iiiembranosus, aswellu 
to the minor perineal muscle called tranaveraalii 
pel 

Spinout proceti. This is found parallel with 
the head of the bone, or on that part which forow 
the acetabulum, from wliich it projects backwanfo 
terminating in a point. To it is attached the sacro- 
sciatic ligament, whereby the ilio-sacral notch men- 




tjoned in the deacriplion of Last bone, ia converted 
into a foramen. 

Aicending ramus. This is the anterior thinner 
part of the bone which alrelches upwards from the 
body to become connected with the os pubia, from 
it arises externally the triceps aductor lungus, et 
magnua, and inlfrnally the erector et crus penis. 

Peculiar parts. One fissure:— F/isura coii/- 
ioidea. The cotyloid fissure ia a sinus running into 
the acetabulum through a deficiency in the margin, 
and engaging the interior of that cavity to a con. 
siderable extent. It ia not covered with articular 
cartilage j it is occupied by the triangular ligament 
of the head of the femur, hy fat covered in by the 
synovial membrane, and by the articular arteries and 
TeiiB. In the recent subject it is converted inlo a 
foramen by the continuity of the brim of the aceiH- 
bulum being preserved by a strong ligament here* 
after to be mentioned. 

Three notches. The notch above the spinous 
process, termed the sacro-iliac, described partially 
in the account of the ilium. 

The sacro-ischiaiic notch., helow the spinous pro- 
cess ami behind the tuberosity occupied by the 
tendon of the obturator itilernus muscle: ihisiacon- 
verled into a foramen by the inferior sacro-sciatic ' 
ligament, to be mentioned hereafter. 

The obturator twtch, forming pari of the obtu- 
rator foramen, to be mentioned hereafter also. 



This conatitulea the anterior part of the pelvis, 



and forms the least of llie tbree diviaiona of Ihe oa 
innoniinatum. The bone is divided into three por- 
tions, viz. the body, tbe transverse, and deBcendlng 

Processes. The body constitules the moat an- 
terior part of tlie bone, and is situated beside the 
body of (heos pubis of the opposite innominaluffl, 
and in the space between them, which isihe median 
line of the human body, exists a fibro 'Cartilaginous 
substance, forming a connection called (he st/mphi- 
sis pubis ; from the anterior pari of the body arises 
the gracilis and triceps adductor brevis; the pos- 
terior surface of the l)ody is smooth and concave 
for the anterior surface of (he bladder to rise against. 

Crista pubis. This is the upper prominent part 
of [he body, from which arise the rectus abdominii 
and pyramidalis, and on which is affixed the inner 
part of Poupart's ligament. 

Transverse ramus. Stretching outwards from 
the body towards the acetabulum, of which it com- 
pletes the anterior portion. 

Linea ilio-peclinea. This is a continuation oF 
the same line from the ilium, along the internal 
part of the transverse ramus, and ending in the 
crest of the pubis. It forms the inner veins to the 
pelvic cavity. 

Descending ramus. This passes downwards and 
backwards from the body to unite with the ascend* 
ing ramus of the ischium exlernally, it gives 
attachment to the adductor longus, and part of the 
gracilis, and internally to the erector and crua penii- 

Pecui-iar parts. Fossa pedinalis. This is 



situated upon the transverse ramus anteriorly to the 
linea ilio-pectinea, and between the body and ace- 
tabulum. It gives origin to the muaculus pecloralis. 

Anotch, contributing to form the foramen thy- 
roideum vel obturatorium. 

Situis obturatorius, situated internally and infei; 
riorly to the eslremity of the transverse ramus. 
forming the pudic pari of tlie acetabulum, and ia 
the notch for the thyroid foramen it gives lodgement 
to the obturator artery and nerve. 



, ITS LIGAUENTS, 



Having then given a description of each portion 
of the innominutum, we will direct our attention 
more particularly to certain parts, to the formation 
of which all the bones are more or less coutributary. 
The parts are the sacro-iliac foramen, completed 
by the sacrum ilium ischium and a ligament; 
the sacro-itchiatic foramen, completed by the sa- 
crum ischium and a ligament; the aceCabuliim, 
completed by the ilium, ischium, and pubis; the 
foramen tht/roideuiii, formed by the ischium and 
pubis; the ^'nea t7to-/tec'tnea, formed by the ihum 
and pubis ; the sacro-iliac lympkiiis, completed by 
the sacrum, ilium, and ligaments ; ihe pubic si/m- 
phisis, completed by the bodies of the ossa pubis 
and ligaments ; the superior aperture of the pelvis, 
formed by the sacrum ilium and pubis of each 
side ; and inferior aperture formed by the coccyx, 
two ligaments, two ischiatic, and pubic bones. 

1. Sacro-iliac foramen. This is formed by the 
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iliac notch of the os ilium, the spinous process of 
the iachtuni, the transverse process of the eacrum, 
and the superior sacro-iscliiatic ligament. 

The superior lacro-ischialic ligament is attached 
posteriorly to the transverse process of the sacrum 
and OS coccygis in an expanded form, and in com- 
bination with (he sacral portion of ihe inferior sacro- 
isehiatic ligament ; and anteriorly in a collected form 
to the spinous process of the ischium. It is there- 
fore a triangular ligament, and is situated more 
posteriorly than the inferior, which crosses it on it» 
anterior or pelvic side. Through the foramen thu» 
formed the pyriformis muscle, the superior and 
inferior gluteal arteries and nerves, the internal 
pudic artery and nerve, the ischiatic artery, and., 
great sciatic nerve, find their exit from the pdvie 
cavity, 

2. Sacra-ischiatic foramen. This is formed by the 
spinous process and ischiatic notch of the ischium, 
the OS coccyx, and the inferior sacro-ischiatic liga^ 
ment. 

The inferior sacro-ischiatic ligament is altachedi 
superiorly and posteriorly to the transverse proeen 
of the sacrum and as coccygis, where it is in unioiii' 
with the origin of the superior aacro-sciatic Wgv . 
ment ; it descends outwardly so as to be attached 
inferiorly to the inner aide of the tuberosity of iBft. 
ischium. By this means it completes a foramen 
considerably smaller than the sacro-iliac, and of a tri- 
angular shape. Through this foramen the muscu- 
luB obturatorius interims finds its way out of the 
pelvis, and the internal pudic artery and nerve re. - 



185 
enter bo as to come behind the ascending ramus of 
the ischium, which ia occupied in the recent stale 
by the commencement of (he crus penis. 

3. The acetabulum. This is completed by the 
extremiliesof the three bones, of which the ischium 
forms its largest portion. On dividing the cavity 
into fifths the ischium is seen to supply more than 
two-Hflhs, the ilium rather less than two-tifihs, and 
the pubifl one-fiflh; the articular cavity is incom- 
plete, aa is also the circle of its margin in the 
osaeoua state, but in the recent subject a ligament 
stretches across, rendering its parietea more com- 
plete, (See description of hip joint.) 

4. Foramen thi/roideum, aeu obturana. Thii 
is an oval foramen, completed by the transverse 
and descending rami of the pubis, and the ascending 
ramus and body of the ischium. It is an absence 
of bone where its place may be supplied by a softer 
and less ponderous structure without lessening the 
stability and strength of the parts. In the recent 
state it is almost filled with the ligametilum thyroi- 
deum. 

The Ugamentum tkyroUleuTn is a ihin sheet of 
ligamenta-membranous substance, attached to the 
circamference of ibe foramen thyroideum, with the 
exception of the superior pari, where there is a 
separation of substance into two cornuated or luni- 
fbrm processes : one is attached to a line on the 
anterior part of the transverse ramus of the pubis 
DQ the anterior side of the sulcus obturatorius ; the 
other is attached to a lino which deviates from the 
margin of the thyroid foramen behind the acetabu- 
B 2 
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lum. By thi9 means a valvular foramen is formed 
at the upper part of the ligament, through which 
pass out of ihe pelvis the obturator artery and 
nerve. From the anterior side of the obturator 
ligament the obturator exlernus muscle arises, and 
from the inner or posterior the obturator internua. 

5. Linea iUo-peciinea. This is the line of de- 
marcalion between th e abdomen and the pelvis ; it 
in formed by the iliac and pubic bones, it terminatea 
anteriorly in the creslof the pubis, and posteriorly 
on the transverse process of the SHcrum. It hai 
been known to be so sharp as to have ruptured the 
uterus during the process oF parturition. 

6. Sacro-iliac sj/nipkisis. The connections be- 
tween the rough surfaces upon the ilium and trans- 
verse processes of the sacrum is termed the sacro- 
iliac symphisis. It will appear evident lo you that 
the sacrufn is introduced between the 
nata in a wedge-like manner, so that the transverse 
processes of the sacrum overlap (he inner surface 
of the iliac bones, while these bones stretch behinit 
into the region of the back, and form prominencei 
for the attachment of very strong ligaments, 
immediate articular surfaces of the ilium and se 
are divided into two parts ; the anterior oF which 
is riveted by alternate elevations and depressions 
existing in both these bones, and glued together bj 
an interarticular cartilage ; the posterior is rough 
and scabrous, and forms elevated and strong pro- 
cesses for the attachment of ligaments. These 
ligaments are the superior transverse, the inferior 
Iranaverse, and the ilio-sacral. 



J 



187 

The superior and inferior transverte rnn as so 
many separate distinct strong bonds of union be- 
tween the posterior spinous processes of the iliutn 
and the back of tlie sacrum; tvhilst the ilio-sacral 
stretch downwards and inwards from the posterior 
spinous processes ofthe ilium to the apiiious process 
of the sacrum. 

And lastly, the posterior part of the joint is 
■trengthened by the origin of the lumbar niuscles, 
sod the connections of the sacro-ischiatic ligaments^ 
and the anterior part by the nienibrana pro])iia or 
periosteum of (he pelvis becoming more distinctly 
ligamentous over the junction of these two bones. 

As appendices to this joint, may be mentioned 
the synovial membranes or burstE adiposis, situated 
between the distinct ligamentous fibres of the trans- 
verse and ilio-sacral ligaments. 

7. Sffmpkisis pubis. This is formed between 
the bodies of the two ossa pubis. Its ligaments are 
the ligamenturn capsulare, and the interarticular 
cartilage. The capsular ligament is attached to 
the margins of the bodies of the pubis, and forms 
a tbin circle of ligamentous substance. Within the 
capsulic is contained the interarticular cartilage; 
this is a 1 i ga me nto- cartilaginous substance, so 
binding the bodies ofthe two bones together as not 
to admit of the slightest motion, in fact it completes 
the bulwark of t!ie pelvis anteriorly, and is the coun- 
teracting force against the power of the posterior 
symphisis in its grand purpose of retaining the con- 
tinuity of the pelvic bones. 

8. The superior igterlure of the pelvis is formed 
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by tlie anterior part of the body of ihe Bacram, 

(which, with the intervertebral substance and body 
of the last luui!)ar, forms the promontory,) ths 
transverse process and the Unes ilio-pectineee of 
the iwoossa Jiii et pubis. This is of various dimeih 
sions in the male and female pelvis ; it assumes an 
oval form in the latter, having its greatest extent 
between the two iliac bones ; whereas it is circular 
in the former, and its greatest extent ia between the 
pubis and sacrum. 

9. The inferior aperture of tke pelvis. The 
same bones and ligaments which form the inferior 
aperture of the pelvis form also the boundaries of 
the perineum. For the perineum is notj as.described 
by some, the space between and laterally to the 
opeiii[)g of the bladder or uterus and the rectum; 
but it includes all tliese openings, and may be 
described as bounded anteriorly by the symphisii 
pubis ; posteriorly by the os coccygis ; lateraUg 
by the tuberosities of the ischium ; anteriorly and 
laterally by the ascending rami of the iscbium and 
descending rami of the pubis ; and posteriorly 
and laterally by the two inferior sacro-sciatic liga- 
ments. These are, then, the boundaries of ilia 
inferior aperture of the pelvis, which contains the 
terniinationa of the excretive organs, the blad- 
der, uterus, and rectum, with their muscular and 
other appendages. This aperture alao is necesgarily 
larger in the female than in the male, 

10. Ligamentittii poupartii. This stretches from 
the anterior superior spinous process of the ilium, 
downwards and inwards across the iliac, and ilio- 




I uolches, and over tbe tranaverse ramus of 
the pubis, to be attached to the crista of the oa pubis 
forming' at ihis part a falciform appendix termed 
Gimbernat's ligament, which recedes from the 
under part of Foupart'slig'Bnieat to be inserled for a 
short dialance into the jinea-iiio-pectinea, Ueiiealh 
this liganiefit pass, the iliacua internus occupying the 
iliac and part of the ilio-psoal iiolches, the psoas 
magnus, the origin of the pectinnles, the common 
femoral artery and nerve, the anterior crural and 
(iometimea the) external cutaneous nerve. (The 
order of parts ia as follows: most externally the 
iliacus internus, and over it the external cutaneous 
nerve ; more internally, the psoas magnus, and 
between the two tbe anterior crural nerve embedded 
in the cellular inleratice ; then more internally, the 
origin of the pectinalis, on which is situated out- 
wardly the common femoral artery, and inwardly 
the femoral vein ; most inwardly there is a cellular 
space which is occupied with crural hernia when 
it exists ; so that you have the vein externally, the 
estremity of Poupart's ligament superiorly, and 
Gimberuat's ligament internally to the neck of the 
bernia. 

Generai. obsekvationb. Observe the oblique 
position of the pelvis, by which the lower part of 
the sacrum, etc. recedes from the central line of 
gravity. If you draw a supposed line thi'ough the 
nibslance of the bone from the promontory of ihe 
lacrutn to the acetabulum, which must be semi- 
lunar, you will see that in the natural position of the 
pelvis, this bone ia perpendicular, and if you join 
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ihe two supposed lines on either side, you Lave ai 
arch, tLe base of which resU on tbe acetabulum oi 
either side, and the a pex U joined to or receives thq 
central line of gravity ; in fact, this arch h in the 
immediate course of, and is continuous with, th^ 
line. Continue these lines lower, so that the lube, 
rosities of [lie ischium become the base of the arcl), 
and llien you see how the weight of the bodys 
transmitted in the silting po-iture to the seal on 
which these processes rest ; or how, in the standiif 
position, the ibigh bones being at their CKtremitie* 
in the course of Ihe Une of gravity, they receive 
weight of the body and transmit it to the feeL 

Fa^AL STATC. The following parts are cart 
ginous in the fcetus; the crista ilii, tbe junclionsof 
the three hones in ihe acetabulum, the spinous 
cesses of the ilium and ischium, the ciiata pubis, ihl 
tuberosities of the ischium, and the extremities i^ 
the ascending and descending rami of the iacbiuiL 
and pubis. 

DISLOCATION, FAACTtiaES, ETC. 

DUlocation of the bones of Ihepehia. Extronj' 
violence is necessary to dislocate any bone of ifw 
pelvis, such as a fall from a very great height, or (he 
passing of a waggon wheel over the sacrum, but in 
either case, a fracture would be the most probabia 
accident; indeed, a dislocation does not frequentlj „ 
exist wilhoul a fracture more or less evident, or lo > 
greater or le.=a extent, as in Sir Astley CooFsa'a 
case, Telaled'ia Surgical Essai/s, Part 1. The chief 
object in the treatment is to subdue the intlammalorj 
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ind relieve the paraly; 



if the bladder, 
'hich usually result from 



and atony of the rectum, 
iuch an accidei 

Fracture of the os innominatum i 
being only produced by certain accidents to which 
there is not much liabiUly, such as the wheel of a 
wag-gon or ihe fall of a very heavy body. The 
violence which ia necessary to fracture ihia bone 
is liable to induce more serious mischief to the 
organs contained in the pelvic cavity than could 
accrue from the mere fracture ilaelf. As far as 
they are concerned, the treatment ia very aim. 
pie, because there ia scarcely if any displacement, 
M that a soap-plaster and a bandage is all that is 
necessary for topical ajiplication.. On the other hand, 



of courae iher 



cident which i 



more rigid altention thi 
utmost vigiiaoce and mi 
^d anliphlogi 






such as this, whe 
constant use of palliative 
;nt are so strongly indi. 
caled : but notwithstanding all 'which can be done in 
the way of diminishing iiiflammalion, abscesses loo 
often happen, especially if there be splinters of bone, 
detached and driven inwarda; these abccsses, being 
deep-seated and producing great irritation, harrass 
the constitution with hectic, in which struggle (oo 
often the patient sinks. If paralysis of the bladder 
(Sr-retenlion of urine take place 
Aieler ; if there be much pain 

icrulion, then use clysters, and be sure 

bscesaea at their dependent parts directly 

:istence is ascertained. Here also a little 

tUiy is requiaite to counteract i 
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of motion, when i 
relieve bis bowela. 



, is necessary for the patient to 
Mr. Eahle's bed will be found 



SECTION III. THORAX. 

The oaseous thorax is a semi-cone, formed by the 
ribs laterally, the dorsal vurtebrfe posteriorly, and 
the sternum anteriorly, Iti the recent subject Ibe 
spaces between the ribs are filled by (he inter- 
coatales niusclea and the superior part or apes of 
the cone, which is wanting in the osseous, is filled 
up by tbe scaleni and the organs of the voice, etc. 
and the inferior part or the base, is completed by 
the diaphragm. 

STERNUM. 

This bone constitutes the anterior part of the 
thorax, and is immediately subcutaneous. 

It is divided into three portions or bones ; the 
superior booe is described by some to resemble the 
heart drawn on a playing card, the middle is an 
oblong plane of bone, the inferior ia a piece called 
ensiform, from its appearances. 

FinsT BONE OF TUB STERNUM. Afitetior surftKC, 
, giving origin to the 



rough and slightly e 
peclorales majores mi: 

Posterior surface, 
forming part of the c 



smooth and slightly c 
vity ofthechei^t. Behind lii! 
tuperior part of this middle portion are situated the 
superior or descending' vena cava, tracha^a, (esopha- 
gus, etc., and behind its inferior, the anterior purl 
or commencement of tlie arch of the aorta. 
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upper margin, thick and broad, giving origfin to 
ihelhreo-hyoidei, andaterno-hyoidei internally; and 
sterno-cleido-mastoidei muscles externally. The 
ang'les of this upper margin Paira articular cavities 
for the internal extremities of the clavicles. 

Under margin, thinner and narrower, and form- 
ing' the medium of connection between this and the 
second pari of the slernuni, through the intervention 
of a cartilage which becoming- absorbed in process 
of time, and bone being deposited in its place, the 
■lemuni is constituted one in substance, a raphe 
existing to point out the line of connection. 

Lateral margins. These contain, superiorly, just 
below the articular depression for the clavicles on 
either side, a cavity for the cartilage of the first 
rib ; more inferiorly, after a space of the margin 
somewhat smooth and rounded, a part of a second 
cavity for the insertion of the cartilage of the second 
rib. This is completed by a similar pit on tbe 
upper part of the second bone. 

Parts of the sgcono bone. This bone is of an 
gblon^ figure, and is considerably longer than the 
first but not so broad. 

Anterior surface, which is hollowed in some, 
pttin in others, and convex in a third class of 
mlgects ; likewi^>e gives orig-in to the pectorales 
amBolea, end insertion to the recti abdominis. 

A poilerior iurfaee, smootli, against which pul- 
Ittea tbe ascending or sinus aortcc, in concert with 
tkm pulmonary artery, both of which are involved 
Ib tbe upper part of the pericardium : between thii 
kUer capsule and the back of the sternum also ie 
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formed, by the two pleurs, the anterior medja§- 
tiaum ; in which is situated on the posterior surfaca 
of the bone, the anterior thoracic duct, and reniaim 
of the thymus gland. 

Superior edge, uniting this bone to the first. 

Inferior margin, broader than the superior, end 
forming the medium of connection between thii 
bone and the ensiform. 

Lateral marghis ; possesaing parta of cavities 
for the second ribs, and complete depressions for 
the third, fourth, fifth and sixth ; and at its inferior 
part, a portion of a cavity for the seventh rib. 

Parts or THE ENSIFORM, ok third poktioit o» 
THE STERNUM. This is entirely cartila^inouB in the 
young subject; cartilaginous at its edges and os- 
seous at its base in an adult ; and wholly osseous in 
old age. Its shape is so various, that perhaps it is 
scarcely the same in auy two subjects ; it however 
consists of a base, which is the medium of con- 
nection to the second bone of the sternum ; and an 
apex which points downwards, and to which ii 
attached the linea alba. J 

FfETAi. STATE. In the f(£tus these bones consiit 
of six or seven pieces, each containing a centre of 
ossification in iL«elf, and connected to the rest by 
cartilages. In processof lime these ossify and leave 
a raphe upon each connection to shew their origJDil 



This bone partakes of 
a very slight elevation and depression of its lower 
part upon its upper, such as may be described as ■ 
yielding motion. It forma the fulcrum for the 



iBOtion of (he clavicles which make a kind of ball 
and socket joint between their extremities and the 
firat bone. 

FaAOTUBE. Thia bone when fractured gives pal- 
pable evidence of its existence, ro that the ayrap- 
toms require no delail. The (realinent i^ very 
simple ; if (here he no depression, apply merely a 
soap-plaster and a Sannel roller, and bleed to pre- 
vent the more serious mischief of inflainmstion 
behind i(, in the serous struc(ure9 of the chest. Tre- 
phining is only necessary where there is much 
depression, or where caries of the bone has super- 
vened and the diseased portion requires assistance 
to aid its separation. 



CDST£ OR niBS. 

The ribs form the side of the thorax by obliquely 
extending from the dorsal vertebras forwards to 
the sternum. They are twelve in number on each 
ude. They are incurvated, so that their exterior 
convexities form the boundaries (o a cone, which 
gives strength to (he chest, and their interior con- 
cavities give space to the (horax for the lodgment 
of certain vital organs, as the heart, lungs, etc. 

PnocEssEs OF A RIB. Head. This is that part 
ofthe bone articulated to the vertebral column, 
which has upon its side two oblique arlicuiar sur- 
faces, lined with cartilage. These surfaces are 
elevated into a ridge at their centre, which are 
Imposed to the sides of the bodies of two vertebra 
and intermediate interarticular cartilage. Around 
ibese articular planes exists a rough surface for (he 
attachment ofthe capsular ligament. 
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Cervix, or neck. This is only a narrowed pro- 
long'atinn of llie bone extending from the head 
outwards, of a somewhat rounded form, having an 
elevation atilsrootitfor the attachment of lig-amentj. 

Tubercle. This is situated at the root of the 
neck, and is of an irregular form i it is on the es- 
terior part of the bone, and has an articular anrfaee 
Ibed with cartilage to form part of a joint between 
this and the transverse process of the vertebru. 

Angle. Here the bone benda upon itself ; before 
this, you observe also tliat it had made a 0attiab 
surface on which cowrsed the a aero- lumbal is mus- 
cles which ascend in Seshy slips to be inserted oa 
these angles. 

Skttfl, All the curved part of the bone anterior 
to the angle is called by this name ; it consi<its of 
an external and internal smooth surface of dense 
bone, and between them a structure analagous to 
the(lipl6eof(heskull. 

Margo rotundus is the upper round amoolh 
margin of the shall, into which are inserted the 
intercostales externi et interni muscles and levatorei 
coBtarum. 

Margo acutut. The under sharp spinous ridge 
of the ahait, from which arise the intercostales iH' 
terni et externi. 

Sulcus intercastalis runs along internally to the 
acute margin, and i» the channel for the intercostal 
artery and nerve: tiiis sulcus inaensibly diminiahei 
towards the extremity of the bone. 

FoaiU ovalis is the extreme oval pit, to which 
the cartilage of the rib is appended. 
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L STATE. In tlie fiEtiis, the head, tubercle, 
il extremity of the rib form thin epiphyses to the 
shafl. By this it may be seen that, in proportion, 
the cartilages of the ribs are longer in the fcetal 
than in the adult skeleton. 

Connection and ligaments. Articular sur- 
faces and ligaments of the vertebral extremity 
of the rib. The head of (he rib is opposed to the 
half articular surfaces upon the aides of the bodies 
of the two vertebree lo which it is connected, and 
the intervertebral cartilage. The transverse pro. 
cess of the verlebra and the tubercle of the ribs 
form another joint. 

l,ig. capsularia exist between each of these, 
being connected to the circumference of the arti- 
cular surfaces on each of the bones. 

Lig. interna transfers aria are attached supe- 
riorly to the transverse process of the vertebroe, 
and inferiorly to the spinous ridge or tubercle on 
the necks of the ribs. 

Lig. externa transvcrsaria are attached su- 
periorly lo the same part of the transverse pro- 
cesses of the vertebree as the laal, hut pass directly 
downwards, (whereas the former pass forwards 
and downwards,) to he attached inferiorly to the 
superior and posterior parts of the necks of the 
ribs. 

Lig. cervicalia externa costarum, attached supe- 
riorly lo the exterior rough surfaces of the superior 
oblique processes of the vertebra;, and descending 
forwards obliquely, are attached inferioi ly to the ex- 
ternal and superior parts of the necks of all the ribs. 





Connections and ligamenlt of the sternal extre- 
mities of the rib. The ribs are connected to ibe 
sternum by means of intermediate cartilages. 

These cartilages have an anterior and poflterior 
smooth surface lined by perichondium. Their 
costal extremities are riveted in the fossEe ovales 
of the ribs, and strengthened by anterior and 
posterior ligamentous fibres. Their sternal extr^ 
mities form joints, each having capsular ligaments 
and being strengthen-ed by the iigamenta radiata, 
which are attached to the anterior surfaces of the 
cartilages, and then spread in a radiation upon 
the sternum, coutributing to form the 

Membrana propria slerni. This is an expan- 
sion of ligamento-nienibranous substance, eslending 
all over the bone, chiefly in a longitudinal direction> 
It is so implicated with the periosteum as to bs 
inaeparable. 

Peculiarities of individual ribs. The first seTcn 
ribs are all denominated true, either because their 
cartilage are affixed directly to the sternum, and 
thereby constitute the thoracic boundary, or that 
they form the true d«fence to the vital organs of 
the thorax, which the latter five do not. ObserYe 
also the ribs increasing in obliquity of direction 
from the first downwards. 

First rib is situated transversely, and is semi- 
lunar in form, having a superior flat Eurface op- 
posed to the neck, and an inferior flat surface ap- 
posed to the second rib and thorax, instead of an 
anterior and posterior surface, as in other ribs. 
Tha bead is circular and contains but one articular 
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surface. The neck is more perfect in this lliaii in 
the other riba. There is no groove nor any angle, 
the bone being semilunar, as before said. On its 
upper surface may he seen a tubercle for ihe insertion 
of the scalenus minor, and an oblique sulcus 
caused by tbe passage of the subclavian artery, 
at it is emerging from the cavity of the thoras 
into the neck. And lastly, a second tubercle or 
rough surface is seen near llie exlreniily of the 
bone, for the insertion of the scalenus anticus The 
rest of the upper part of the bone beside the oblique 
depression is occupied by the insertion of the scale- 
nus anticus et medius muscles. The cartilage of 
this rib is very short and gives origin to the sterno- 
thyroideus muscle. 

From the first to the seventh the ribs lengthen, 
they then decrease in like proportion to the ttvelflh. 
The cartilages also lenglheti and approximate to 
cu^ other from the first to the seventh. 

Tbe cartilages of the false verlehrag are not con- 
Dected to the sternum but to each other, and to 
timee of the sixth and seventh true rib, whereby the 
margin of the thorax is rendered cartilaginous. 

The eleventh rib is small, less curved, has no 
alcus intercostal is, its margin sharper above, 
liai but a very short cartilage, and no tubercle, as 
ill connection to the transverse process is merely 
ligamentous. 

The Ivielfth rib is a spicula of bone somewhat 
less incurvaled than the eleventh : it has no double 
erliculaling surface on its head, as it is only arti- 
colaled to the twelfth dorsal vertebra ; no tubercle 
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Gekeral oBSERTATiONs. The formation of the 
chest has a considerable influence upon the vigour 
and stamina of the health of all individuals. Where 
the sternal bones are flat and contracted, the per> 
sons so formed are subject to coasumption; in 
scarcely any who enjoy good health, and are of a 
robust and manly form, will the chest be found flat- 
breasted. Difficulty of breathing, palpitation, an 
BDxioua countenance, and a short dry }iacking 
cough, are frequently the result of the consequeneei 
of malformation or imperfect developement of the 
cheat, and the latter are induced very frequently 
by bad nursing and supporting the child on iU 
breast, or letting it lean too much forward. 

By a review of the modes of connections existing 
between the ribs and the spine, we see that motion 
is allowed upwards and downwards, but that it \i 
prevented in any other direction. This motion is a 
slight rotatory one, and although it be limited in 
the individual, it is extensive in the aggregate: m 
that by the action of muscles the ribs are made lo 
expand and enlarge the cavity of the chest, and 
then subside and contract it, in aid of the function of 
respiration. 

Fbactukes of the ribs. A fracture generally 
occurs anteriorly to the angles which are the moat 
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prominent parts of the ribs : it generally impli- 
catesi two or three bones. To delect a (racture, 
place your fingers upon the spot where pain la 
seated, and, pressing, desire the patient to cough, 
when a crepitus may be often distinguished. 

A frsL-ture of the ribs cannot displace them in 
any other direction than outwards or inwards: be- 
cause they are tied at their two extremities, and the 
same muscles are situated between them, so that, 
in fact, they are Itept in iheir proper place, unless 
the force has been great enoug-h to depress them. 
Kothiugneed be done in the treatment of them than 
to make the patient lie on the aHected side in bed, or 
apply soap-plaster and use a linen banda<re. If 
the lungs be wounded so as to cause emphysema 
and extravasation of blood, make small punctures 
in the skin near the fracture, to let out the air from 
beneath the common integuments : but if ihe symp- 
toms are urgent, make a free incision into the 
cellular ineoihrane, and a smaller puncture into the 
thorax. Blood-letting from the arm, and using other 
sntiphlogiatic measures are highly proper. If there 
be a cough, giving pain by atlriling ihe fractured 
ends of the bone together, use opiate mixtures 
and other remedies to counteract ii 
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CHAPTER IV. 



INFERIOB. EXTREMITY. 



This consists of the o9 remoris, palella, tibisf 
fibula, tarsus, and metatarsus. 



The femur is the longest and strongest cylindricd 

Ten Processes. Caput at head. This is tha 
round orbicular process, constituting the most sups' 
rior part of the bone. It ia covered with articular 
cartilage and comprehends a considerable part of « 
sphere, forming the ball lo the hip joint. On iU 
internal aide there is a. small depression not covered 
with articular cartilage for the attachment of the 
ligamentuin rotunduin, hurea^er to be described. 

The cervix or neck is the truest specimen of 1 
neck of a bone lo be met with in the skeleton, being 
the largest : it stretches from the head ol>liquelj 
downwards and outwards to the shaft, thereby 
separating them, and affording a longer lever for 
the more extensive and powerful motion, of the 
thigh. The neck gradually widens in its descent; 
its surface is foraminulated for the insertion of the 
reflected ligamentous bands of the capsule. 

The trochanter mty'or is a rough elevated pro- 
cess, situated at the outer part of the root of the 



neck : it ii convex esternally for the sttacliment of 
of the gluteus maximua et medius muscles; it is 
concave eslernally for liie insertion of the pyri- 
formisi, geininus superior, obturator internus, gemi- 
nus inferior, and ohtnrator externus. 

The trochanter minor is a smaller pyramidal 
process, situated internally and inferiorly to the 
major, and likewise at the root of the neck; it 
receives the insertion of the psoas magnua and 
iliacus inlernu<i miisde<i, the flexors of ihe thigh. 

The liaea quadrata, a marked ridge upon Ihe 
posterior part of the bone, at the root of the neck, 
stretching between the two trochanters, gives at- 
tachment to the qiiadratus femoris muscle, and the 
capsular ligament. 

The linea inter-lrochanleriea is an oblique ridge 
teen between the two trochanters on the anterior 
ptrt of the root of tlie neck ; it 
tachraent to the capsular ligamei 

The shaft or bod^ of the bone forms an angle 
with the head and neck, and is found to bend for- 
wards and incline at first apparently outwards ; but 
nbsequently to approximate inwards lowartl the 
thigh bone of the other extremity, in order to rein- 
counter the central line of gravity. It is convex 
utteriorly. Hat laterally, and forms a prominent 
ridge posteriorly, which will be separately de- 
■cribed. Anteriorly it gives origin to the crureu"", 
laterally it is covered with the two vasti; which 
occupy with their origins the whole surface of the 
tides with the exception of a small space on the 
inner side of the upper part of the lower third of 
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the bone, whicli ban no muscle arising from it at all. 
The whole sbaf^ \» longitudinally arcuated, pr» 
senting the convexity in front. 

The lineit aspera is the rough double ridge on 
the posterior part of the shaft of the bone. It com- 
mences by two obhquB ridges extending from eaob 
trochanter, inwards to a convergence toward eacfa 
olher, and uniting in the lower part of the upper 
third of the shaft into one spine : it is continued 
down (he median line of the bone, posteriorly, 8i 
far as the upper part of the lower third of the bone, 
where it again divides into two ridges going to the 
two condyles. It gives insertion to the glutem 
maximuB, tricipites, and pectinales muscles, and 
origin to the vastus externus, vastus internus, short 
bead of the biceps, and commencement of part of 
the gastrochneniius. 

The condyles^ external and internal, form the 
eKlremity of tiie bone where the shafl abruptly 
enlarges into two prominent convexities, covered 
with articular cartilage. The external condyle k 
smaller than the internal, and gives origin to the 
plantarjs and popliteua muscles, and external head 
of the gastrochnemiun. The internal condyle is the 
largest and lowest, by which means the obliquity 
of the shaft of the bone is counleracted. It givei 
origin to the internal head of the gastrochnemius. 

Four Fosse. The fossa Irochattterica ia the in- 
ternal concave surface of the trochanter major, it has 
been already mentioned as giving insertion to the 
rotators outward of the thigh, the gemini, pyri- 
formis. and obturatores externua et internus. 
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The fossa poplitea is the space between the 
bifurcation of tlie linea aspera and the two con- 
dyles in the ham. It contains fiif, the popliteal 
artery and vein, and posterior tibial nerve. 

Fossa Irochlearis, The angular depression on 
the anterior part of the extremity of the bone, lined 
with articular cartilage; It is named from the 
patella, which plays upon this part of the joint. 

The hj/alu» condyloiikus ia the gap between the 
condyles, giving lodgement to the crucial ligaments 
and popliteus muscle. 

FiETAL STATE. In the fcetus the trochanters, headj 
and condyles are cartilaginous until puberty, ibeMi | 
parts form epiphyses. 



DG$CRIFTIO!f OP THE HIP J0(11T. 

This is a ball and socket joint ; the articulating 

bonea are the acetabulum and the head of ihe femur. 
Ligaments. Ligainenfuin. capsulare. This is a 
strong ligament composed of two coats; an outer 
fibro-ligamentous, and an inner membranous or sy- 
novial. The inner membrane is seen to line the 
cavity of the acetabulum,: 
wards, over the liganientui 
of the femur, over which, 
nuous with the loose part fortiiing the lining of th# 
ligamentous capsule, as in other joints. The es' 
temal fibro-ligamentous coat is attached superiorly 
to the circumference of the acetHbulum, and inferi- 
orly to the root of the neck of the thigh bone, or 
to the roots of the trochanters and to the linete inter- 
trochaolerica et quadrata. The capsular ligament 



d to be reflected for- 
rotundum, to the head 
id its neck, it is contlt^ | 
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is most thin al its internal and anterior part, where 
it ia prolected by the psoas magnus and iliacus ii^ 
ternus muscles: more externally or at its anterior 
part it is thicker and covered by the origin of ih^ 
rectus femoris muscle. Externally it ii very thick 
being' strengthened with fibres ol' ligamentous sut- 
stance from the dorsum ilii, and covered distantly 
by the eiitenaor muscles and fascia lata femorii: 
posteriorly it receives an accession of substance and 
strength from the rotator muscles which lie imme* 
d lately upon it. 

Ligamentum rotunduta^ (or rather more pro- 
perly speaking, triangulare) begins with a broad 
expanded portion attached to the inarljcuiar de- 
pression at the bottom of the acelabulum, and to 
the ligamentum tranaversale : it narrows, and be- 
comes rounded in form and is attached iti a collected 
manner to the depression on the head of the feraor. 
It ia covered with synovial membrane, and is im- 
plicated in the substance 
fissure and bottom of the e 
massa synovialis or gland of the joint; which 
all that part of the acetabulum not lined with arti- 
cular cartilage. The design of this ligament is to 
prevent dislocation; in which accident it must he 
necessarily broken. The design of the gland of the 
joint is, to secrete sjnovia for the purposes which 
are mentioned in the preparatory chapter. 

Ligamentum transversale. This ligament forms 
abridge across the cotyloid fissure: and is attached 
superiorly to the margin of the articular surface of 
the 08 pubis, and inferiorly to the margin of the 



occupying the cotyloid 
^etabulum, termed the 
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articular surface of the ischium. This is b very 
strong' ligament and restores the circle of the mar- 
gin of the acetabulum. Beneath tt an articular 
artery enters the synovial subetauce which occupies 
the cotyloid fissure. 

Ligatnentum orbiculare. This is a cartilaginous 
band, extending in a circle from the margin of the 
acetabulum and ligamentum transversale, by which 
means the socket is deepened : a section of it ap- 
pears triangular, and its outer part is convex in 
correspond e nee with the convexity of the dorsum 
acetabuli, while its inner part is smooth and lined 
by synovial membrane. 



DISLOCATIONS, 

There are four kinds of dislocations of the head 
oi\!i\e:(emar: upwards a.t\A outwards an the dorsum 
ilii ; upwards and inuiards on the transverae ramus 
of the pubis; downwards and inwards on the fora- 
men tbyroideum ; and downwards and oulwardt on 
the OS ischium. The dislocation upwards and out- 
wards is ihe most frequent, and the dislocation 
downwards and outwards the most rare. 

Dislocation of the thigh boiie apwartis and out- 
wards on the dorsum ilii. On a general view, the 
extremity of the injured side will be found much 
shorter, because the dorsum acetabuli is higher 
than the socket, and the head of the bone has ex- 
alted iUelf ; the toes of the affected limb will also 
be turned inward, toward the ancle of the opposite 
limb, because the tricipites have a greater power 
of action and the head is retraverted on an eminence 
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instead of being inverted in a cavily. On pa 
cular examination a prominence will be felt bene 
the inferior parts of the tensor vaginae niu» 
which is the head of the bone, and (he trochanter 
major will be found of course Lo have followed the 
head and to have exalted itself out of its usual 
position to a parallelism with the cavity of the a 
tabulum, If you try to move the limb, which fol 
the sake of doing something and appearing' yerj 
assiduous, you may Le led early to attempt, yon 
will fmd all your endeavours at rotation outwards 
fruitless, whereas you may increase the rotalioa 
inwards with facility. You cannot mistake this 
dislocation for a fracture of the nnck of the bone, 
inasmuch as there are no other correiipondent symp- 
loma beside tlie shortening of the limb. Lay your 
patient on his uninjured side, on a firm bedstead or 
table; and fix him there after the following manneTr 
Pass a reel towel if you have nothing else, or a belt 
of some sort, over the ilium of the affected side, and 
then bringing it over his opposite, either let it be 
firmly held by assislaats, or lied to the bed-post or to 
some other fixed body : else you may pass a folded 
sheet or reeUlowel across the perineum and bring 
one end before and the other behind the patieot, 
letting them be secured by assistants, or by fixture ta 
some immoveable body, but I think the former the 
best practice of the two. Having your patiejit fixed, 
it is your next object to make extension. The prin- 
cipal obstacle to extension is muscular force, bat 
this cannot be overcome by counter-force. Ex*, 
tension to be effectual, must be made in the line of 



the direction of the limb, g-raduatly and unremiU 
tingly. You may use the limb as a lever, or may 
affix the towel jast above the knee (which is the 
most u^ual practice,) and then gradually, but un- 
remittingly, continue your extension downwards 
and inwards (ownrtls the opposite extremity. If, 
however, you find your patient using muscular force, 
whether voluntarily or spasmodically, then you will 
subdue this by a plentiful evacuntion of blood from 
Ihe arm, and should he faini, so much the better, 
for you can now succeed on re-commencing your 
extension ; when you have brought down the tro- 
chanter major to its original situation, you will know 
it by the abiliti/ to rotate the leg outwards, which 
will, !n fact, place the head in the socket of the joint. 
Now bandage the patient's thighs together midway 
between the hip and the knee, and lay him straight 
in the bed, where he must continue for the space of 
a month, contenting himself with low diet, and 
rigidly avoiding any irritating food or unnecessary 
movements of body. It will be also proper to rub 
the region of the hip with camphor liniment, or 
some other stimulating application. 

Dislocation of the femur downmarda and invsardi. 
This kind is a frequent accident, because the thigh 
possesses greatlatitude of abduction, the acetabulum 
is not osseous at Its internal edge, and the ligament 
lum rotund om does not oppose ; the head of ihe fe- 
mur rests upon Ihe obturator or thyroid foramen. 
Here we have the inferior extremity lengthened, 
because (he head is lower than the acetabulum ; the 
trochanter is also lower and the abductor muscles are 
t9 
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stretched, and the buttock is flattened. The bead 
of ihe bone may be felt between the trochanter, now 
much lower than natural, und the parts of genera- 
tion; the leg is rallier bent, the knee and foot are 
turned outwards. In order to reduce this, having 
fised the pelvis, make extension downwards and 
outwards, in order to disengage the head from the 
foramen, and this effected, the muaculai- power 
will restore it to its proper situation. The same 
aAer-treatmeDt is req^uisite here as described in the ' 
last, ' 

Dislocation uptsards and inwardi. Here the 
head is distinctly felt upon the transverse ramus of 
the pubis, and a cavity is perceptible at the site of 
ibe acetabulum ; the leg is neither lengthened 
or shortened, inasmuch as the head is on a parallel- 
ism with the acetabulum. The foot is rotated very 
much outwards and the knee is turned backwardi. 
In consequence of (he mechanical pressure of the 
head upon the femoral vessels and nerves, the 
numbness and pain of the limb are very frequently 
extreme. Now in the reduction of this some have 
recommended making the extending force in the 
same direction as the latter; but let them recoiled 
that the head of the bone is not lower than the ace- 
tabulum; and therefore others have more properly 
directed that the extension should be made directly 
outwards. This is done by placing the circle of a 
towel to invest (he highest part of the thigh, and 
lo pass before and bebind it directly outwards ; and 
while the assistants are making extension in thii 
direction, the surgeon is to elevate the knee gra- 
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dnally into a right angle with the body, then to turn 
it a litde inwards, by which r. 
bone will slip into its proper cavity. The after- 
treatment ia the same as before detailed, with atten- 
tion also to the efTects of the late situation of the 
head of the bone upon the femoral vessels and 
nerves. 

Dislocation of the thigh downwards and out- 
wards brings the head of the bone upon the 
spinous process of the ischium, or into the sacro- 
iscbiatic foramen, and lengthens the leg very 
Bitghtly, turning it either outwards or inwards as 
the dislocation is either primitive or secondary. 
When the dislocation becomes secondary, (which 
frequently happens) the foot is turned inwards. 
This cannot be mistaken for a fracture, inasmuch 
as the leg is lengthened, the projection of the tro- 
cbanter is lost, and a hard tumour is discoverable at 
ihe posterior and interior part of the nates. Hav- 
ing fixed the pelvis, make extension downwards, 
forwards, and inwards, to dislodge the head from 
the foramen, and then push, with die extremity of 
the thigh, the bead into the acetabulum; or else 
puli it in, by passing a towel around the upper part 
of the thigh and making extension with its ends 
over the hip of the patient. If this practice does 
not succeed, then having previously drawn up the 
thigh towards the abdomen and approximated it to 
the oilier extremity, pass a roller around the thigh 
just above the knee, and make extension outwards 
and a little upwards. If, by these means no success 
reward the utmost endeavours of the surgeon, he 



must console himself with tlie reflection that failureii 
a frequent consequence of lliia untoward accident) 
and not by any means a proof of want of skill. 

Fractuue. Tlia femur is most usually fractured 
in its shaft, alilioug-h every point of the bone ii 
liable to liiat accident, wlielher it be the head and 
tiie superior epiphyses on the upper part of the 
shafl, or the condyles at iU lower end. Its liabi- 
lities to fracture are very great, from the inipartant ■" 
office which it has lo fulfil, and the strength of tbc 'i 
niuacles. The nature of the accident is likewise at ' 
varied as are the points of fracture ; sometimei 1 
transverse, more fre'quenlly oblique, occasionally 1 
comminated or splintered, or at other times com* 
pound. Three classes of fractures may be distinctly 
mentioned, viz. the fractures of the shaft, those of 
llie neck, and those of tlie trochanters and condyles, 
or epiphises. The varieties of the three species are 
so numerous, that it would too much extend tbe 
limits of the work lo treat of (hem. 

Fractures of the shaft may be known by symp- 
toma common to, and usually attendant upon frac- 
tures in general ; these are pain, inability to move, 
deformity, shortening of the limb, etc. The three 
plans which are adopted by surgeons in the treat- 
ment are the straight position by Desault, the 
lateral and flexed, by Pott, and that of tlie inclined 
plane. It is not for us here lo enter into the merits of 
Ihethreeplans ; suffice it to say that Pott advocates his 
on the principle of reLaxing the muscles in contact 
with the shaft ; Desault, upon extension and com- 
pression ; and the inclined plane is in use, they say, 
in subordination to both intentions. 
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DesBult's ptaa has obtained general practice. He 
lays the palient, in a strictly horizontal posture, 
upon B hard matlrass not given lo yield. He coaplB 
the fractured portions by gradual and gentle exten. 
Bion, and then proceeds lo retiiin theni in apposition 
by means of an apparatus bearing out this proper 
principle. Linen dipped in evaporating lotion, and 
Scultetus's bandage, likewise wel, are applied along 
the limb. Then the hollows between the nates and 
the under part of tlie thigh and the ham, are filled 
with compresses of linen and low, lo render the 
under part of the limb uniform in its pressure upon 
the bed. Subsequently a long splint is passed down 
the outer side of ihe limb, from the pelvis to below 
the foot, having circular holes cut in certain parts 
to adapt it to the eminences of the knee and ankle; 
and the hollows caused by the infleclionsof the limb 
around these prominences filled with compresses of 
linen or low. Another splint less in size is placed 
along the inner side of the limb, from the sub-pubal 
portion of the thigh lo below the inner side of the 
fool; and a third along the anterior side of the 
Umb ; this latter may be but of sufficient length to 
■trelch along ihe thigh only. As the external splint 
is of chief importance, so the surgeon must be par- 
ticular in well adapting and fixing it. The points 
for fixture are around the pelwis, above and below 
the knee, and at the ankle. Tlie foot must be fixed 
by a roller, to prevent its moving. 

Fracture of the neck, a more frequent accident 
than dislocation of the head of the bone, may be 
mistaken for the latter, but that in every instance 
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there is a maniFest ahortening of flie limb, accom- 
panied with great movability, bo that it may be 
reduced to ita proper length and form, without 
much resistance; notwithstanding which it returna 
lo its lieforniity when, extension ceases. The tod 
are aUo usually turned outwards. 

Fracture occurring- leithin the capsule, an acci- 
dent generally of old Bg;e, has never been known to 
unite by osseous deposit, although the patient bu 
after a considerubJe length of time been able to 
walk, by liganienloua adhesions, irregular thoagi 
they be, supplying the place of calloH. Fracture 
zeilbout the capsule, or, that is to say, at the 
root of the neck, is a more frequent occurrence 
in youlli, is attended with considerably more 
pain, leas motion, and a distinct crepitus. Tbe 
double inclined plane has been recommended as tbe 
best position in the treatment of these. Sir AsUey 
Cooper, in the former case, places the limb length- 
ways upon a pillow, which is crossed by anolbet 
under the knee, whereby a gentle flexure is per« 
mitted. This la continued for a certain length of 
time, when the patient is allowed to ait, and then to 
walk with crutches. In the latter case, continued 
extension is made by aaplint fixed to theoutersida 
of the thigh, by means of a belt around the pelvis, 
and a bandage above the knee. This must be 
maintained for a considerable length of time, al 
least eight weeks, when the patient may leave hi) 
bed, but the splint had belter be retained three 
weeks longer. 

Fracture of Ike trochanter major should be [rented 
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ihus. Place the patient in the horizontal posture ; 
appose the broken parts ; put a compress above 
and behind the trochanter, and firmly fix it there by 
a bandagi! passed around the hrnb ; a splint may be 
placed along the ouler side of the limb, and secured 
at its (wo extremities, on the pelvis, and at the 

TIBIA. 

The tibia, ao called from its supposed resem- 
blance to a musical wind instrument in use among 
the ancients, forms the inner and largest bone of 
the leg, is in direct line with the thigh bone, and 
has alone to do with the formation of the lower part 
of the knee joint. One of its very distinguishing 
characleristics is its triangular form, particularly its 
triangular large bead, from which the bone tapers 
irregularly towards its extremity, which again is 
seen a little to increase in size. 

For the sake of description we will divide, the 
bone into head, shaft, and extremity. 

The HEAD, the largest and most superior part of 
the bone, is broadest above, where it presents two 
surfaces of an oval form ; depressed or socketed, 
and covered with articular cartilages called the 
fotsa conilj/loidea ; these are separated by a dou- 
ble elevated tubercle^ with rough depressions before 
and behind, which are occupied with the anterior 
and posterior crucial ligaments. The anterior of 
these crucial fossa is marked by a slight ridge, 
which separates this from an articular surface 
BgainBt which the inferior-most part of the patella is 
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opposed, in certain positions of the knee joint. The 
posterior crucial fosaa is very large and defined, 
and leas marked, though deeper than the anterior 

QWe have, then, upon the superior part of the 
head of the tibia, ihe two foasa condyloidese, which 
form the sockets for the condyles of the femur ; the 
tubercle, double and rough, which gives attach* 
tnent to the semilunar cartilages and their interaii 
ligaments ; and the anterior and posterior crucial 
fbs«Ee, for the attachment of the crucial ligaments of 
the knee joint,] 

On the anterior surface of the head observe the 
anterior tubercle, or processus patella, above which 
the botie seems to be flattened into an angular 
oblique plane. This process is formed for the im- 
plantation of the ligamentum patella, and the above- 
mentioned inclined surface is covered with a bursa 
mucosH, or synovial bag, which intervenes hetween 
it and the ligament. 

The posterior surface of the head has a super- 



:upied with the belly of the 
is therefore termed fiats 



ficial fossa, which 
popliteus muscle, and 
popUtea. 

The external surface is peculiar from posseAMng 
an articular depression for the head of the fibuii 

The internal surface is not remarkable for anj 
thing more than its greater extent and unbroken 
roundness, which is uninterrupted, like the esternal, 
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tibialis anticus, and insertion to the gracilis, sar- 
torius, semitendinosua, and semimembranosus. 
Lastly, observe the circumference of the head of 



the bone, porous and rough for Ihe insertion of the 
capsular ligamenl, and aUachinent of Ihe semi- 
lunar cartilages, hereailer to be mentioned. 

The SHAFT of the bone is triangular, and 
larg'est where it Joins the head, from which it gra- 
dually diniiniahes in size downwards unto the lower 
third, where it assumes an oval form, and a little 
increases to give surface to the articulation of the 
ankle joint. It has three margina and three surfaces. 

The anterior margin is a waved spine, estending 
throughout the front of the bone, from the anterior 
tubercle towards the inferior tLird, where it ia bifu- 
rated into two faint lines, the chief of which is lost 
ID the malleolus. 

The external spine is sharp and somewhat 
straight, stretching from beneath the head and arti- 
cular depression for the libula, directly downwards, 
dividing the external side of the bone into two sur- 
faces. It is lost at the extremity of the bone in the 
hollow for the malleolu§ extemus. It gives attach- 
ment to the interosseal ligament, except at its 
upper part, where the tibialis posticus arises, 

The internal spine is very prominent at the mid- 
dle third of the bone, and rounded just beneath the 
head ; it is sharp at (he lower part of the shaft, 
where it is lost in the malleolus. From the middle 
third of this spine the soleus ; 

The internal surface is s 
being covered by fascia and 

The external surface, or that opposed to the 
fibula, is hollowed, giving origin to the tibialis anti- 
cus, through the two superior thirds of its estent. 
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medaliaris obliquely enters the bone 
r surface, in the lower part of the 
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The posterior lurface is crossed obliquely at its 
superior third, by a line stretching from the arti- 
cular depression for the fibula, downwards and out- 
wards, lo the interna] spine, which it Joins at its 
middle third. This is called the linea solea, and 
serves to point out the seat of ibe origin of the soleus 
inuacle, and the insertion of the popiiteus, which of 
course occupies that space above (he line. The 
posterior surface further gives origin to the tibialis 
posticus at its external superior and middle part, 
and to the flexor long-us digitorium at the internal 
middle and inferior |>Brt. 

The cana 
at the poste 
upper tbird. 

Tbe EXTREMITY oF the bone rather increases in 
size, having flat anterior, internal, and posterior 
surfaces. In front it is crossed by tbe tendonx of the 
tibialis anticus, extensor proprius pollicis, and lon- 
gus digitoruui muscles, behind it is opposed lo the 
tendon acbilles. 

The malleolus internus is a process jutting down 
from tbe lowest part of the bone, at its inner side ; 
it serves to form the inner buttress to ihe ajikle 
joint, and gives attachment lo strong ligaments ; its 
external surface is articular, and forms part of tbe 
greater scaphoid cavity, which is the targe arti- 
cular socket oflhe ankle joint ; it is broadest exter- 
nally, and narrowest at tbe malleolus internus. 

The lesser scaphoid caviti/, also articular, upon 
the outer side of the extremity, gives lodgement 
to the extremity of the fibula or malleolus externus, 




In itsyte'ti/sfafelhe bone is divided into three parta, 
The extremities are epiphyses, the shaft is ossified. 



This is a long slender bone, with two bulbous 
shaped extremities. It is situated at the outer side 
oflhekg. 

It is divided into ihree parts; — the head, shaft, 
and ertremity. 

The HEAD, which is the superior bulbous extre- 
mity ol'thG bone, is irregular and rough on its exter- 
nal, anterior, and posterior sides, and smooth on its 
internal and superior, where it is covered with arti- 
cular cartilage, and is in apposition with the side of 
the head of the tibia. On the superior part of the 
head there is a projecliou or tubercle, giving' 
attachment (o ihe inferior part of the external ante- 
rior lateral ligament of the knee joint. On the 
posterior part of ihe head of the fibula there is a pro- 
jection, OT tubercle, giving atlachment to the tendon 
of the biceps flexor cruris, and a flat smooth sur- 
face above, where a bursa mucosa intervenes be- 
tween it and the tendon. On the anterior part of 
the head also a tubercle is seen which gives attach- 
ment lo ligaments binding it lo ihe head of the tibia. 

The suAFT of the bone is irregular, a httle incur- 
vated, and assumes somewhat a triangular figure; 
consequently, for the sake of destripiion, we will 
divide it into three ridges and three surfaces. 

The external ridge or spine is very evident, and 
rises on ihe outside of the head of the bone, descends 
through the two superior thirds of the outer side, 
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and in the lower third ia seen to wind round to the 
posterior side of the shaft. 

The inlernal ridge arises upon llie head imme- 
diately below the articular surface thereon; descend) 
very prominently along the two superior thirds ofthe 
irinerside of the shaft, posterior to the iolernal spinel 
ia the lower third it unites with a ridge, arising 
aho upon ihe head and forming a curve in its course ! 
it gives attachment to the interosseous ligament. 

The anterior ridge arises from the inlernal, 
in the upper third of the shaft at its inner side: 
it descends at a slight divergence from the inner 
spine, becoming gradually more marked; id the 
lower third it divides into two ridges, the external 
of which terminates on the outer side, and tbe inter- 
nal on the anterior side of the malleolus eKternus. 

The anterior sur/ace is situated between (lie 
external and internal spines, and is crossed and di- 
vided into two, by the anterior spine. 

The external posterior turface is between the 
external spine and the curved posterior line before 
mentioned, as merg-ing into the internal spine. 
This surface, which is external in the upper third 
ofthe shaft, is completely posterior in the two lower. 

The internal surface is the smallest ofthe three, 
and is comprised within the curved posterior line; 
and the internal spine. 

Now observe how these parts of the fibula ars 
occupied with the origin of muscles. — The ante- 
rior part of the head, and two superior thirds of 
the external spine and external surface, are occupied 
by the origin of the extensor iongus digitorum J 




liie posterior part of the head, and two supe- 
rior thirds of the external spine, by the soleua ; 
the internal and inferior part of the head, and the 
posterior curved line,* and the whole of the inter- 
nal surface between that and the internal spine, by 
the tibialis posliciia ; — the external side of the head, 
and the two superior thirds of (he external spine 
and anterior surface, by the peroneus longus ; — the 
two inferior thirds of the anterior and external 
angles, and anterior surface, by the peroneus bre- 
via; — the two interior thirds of the anterior angle 
and surface, by the ex(en<ior proprius pollicis ; — 
ibe anterior surface between the bifurcation of the 
anterior angle in the lower third of the shaft, by the 
peroneus tertius;— and lastly, the whole length of 
the posterior surface, (o within an inch and half of 
the malleolus, by the flexor longus pollicis. 

The ExTfiEMiTY of the shait is the malleolus ex- 
lernus, which forms the prominence of the outer side 
of the ankle, which is larger and more posterior 
than the inner ankle, or malleolus of the tibia, 
whereby the joint is rendered stronger, and the foot 
allowed to be turned outwards. The malleolua 
is naturally divided into three surface>i. An 
internal, which is slightly concave, lined with 
articular cartilage, and constituting part of the 
ankle joint. An anterior surface, which is sca< 
brous, and gives attachment to the ligamentum 
larsi annulare anticum, under which also it is crossed 
by ihe tendon of the peroneus tertius. The pos- 
Thia intejrnal aemiluaac lice separates the libialU Trom 



L by ihe 
I ■ Thi 



terior surface is Binoolh, being grooved by ths 



tendons oflhe 



i, long-US et bre 



; these are, 



at the BHDie time, under iheligamenturn tarsi anno- 

lare poalicum externum, which ia also 

upon the posterior surface of the malleoluf 

The inferior part of the malleolus is eked into a 

coracoid process, to give attachment to the three 

ligaments which strengthen the outer ankle. 

The canaiia medultaris is seen in the middle 
third of the posterior surface, slanting downwanli 
and inwards, to the centre of the bone. 

FfETAL STATE. In the foetus the shaft is ossified, 
but ihe head and malleolus are carlilaginoua ; these 
subsequently form epiphyses. 

Observations. This bonecontribules very large- 
ly, as we have ahewn , to the origin of the muscles of 
the foot and toes ; it likewise forms a line of fixlore 
for the interosseous ligament which serves the aame 
intention; thus we have, by this arrangement, great 
surface without much weight. 

Connections and tigametils of Ike heads of the 
fibula and tibia. The c^sular ligament atlacbee 
itself to the circumference of the articulating sur- 
face, on the side of the head of the tibia internally 
and superiorly ; and to the bead of the fibula ester- 
nally and inferiorly : and ligamenta transversaria, 
which are merely strengthening bands of ligameD- 
tous fibres, stretch across belbre and behind the 
capsule. This connection is arlhrodial^ where little 
if any motion is allowed. There is a bursa mncoaa 
situated upon the head of the fibula between that 
and the tendon of the biceps f, cruris. The fibula 



sometimes forms a part of the knee joint ; a variety 
of this kind came under my notice in the case of a 
soldier who had his leg shot off very near the knee 
joint, with which the external wound communicated 
when the head of the bone was removed. I know 
not whether it be very common or not. 

The connection between the shafts of the tibia 
and fibula is (he interosseous ligament, which is 
merely a sheet of dense ligamentous substance 
Stretched between these bones, and attached to the 
external spine of the tibia and internal spine of the 
fibula throughout their whole extent, with the 
eKceplion of about an inch beneath the heads of the 
bones where the interstice is occupied by (he origin 
of the tibialis posticus, and anterior tibial vessels. 
The fibres of this lig-amcnt are oblique, and form 
two sets which decussate; it is moreover pierced 
with numerous foraininulffi, through which inoscu- 
lating arteries transpire from the anterior to the 
posterior tibial artery. 

FiiACTOiiE OF THE LEG. There may be a frac- 
lure of either of the bones singly, or of bolh of 
them. Fracture may be oblique transverse or 
compound. Comi>ound fracture cannot take place 
unless both of iheni be broken. Fracture of both 
is the most frequent accident, and compound frac- 
tures occur more often in the leg than in any other 
part of the body. 

If there be only one bone broken, then the other 
is a. natural splint to it, and there can be no displace- 
ment. Here rest and cold lotionsarethechief means 
towards recovery. But in fracture of bolh bones are 



required ; lat. An accurate apposition of the iirac* 
tured ends ; 3nd. The application of splints to pre- 
vent inotioD, and a right position to relax the musclea 
or to prevent ibeir action ; 3rd. Treatment, both 1d< 
pical and general, to subdue inflammatory symptoms, 
or heal wounds if the case be a compound fracture. 
The first is easily accomplished. To perform ibe 
second, most surgeons advise the bent position oftlie 
limb; for my own part, I prefer the straight, and 
have always used it. I can easily conceive, that when 
the ends of the muscles of the calf are approxi- 
mated to each other, as in the bent position, there 
must be greater facility of action afforded them, 
and much niore power too, which must operate 
upon the fractured end as upon a false joint, when 
there is any untoward disposition to spasm ■ 
Whereas if the foot at the anterior extremity of its 
arch, or, that is to say, towards the toes, be made 
& fixed point, there is a resistance to (he action of 
the gastrochnemii by the foot as by a lever, there 
is considerably less power of motion, which, if 
exerted at all, would operate not upon the fracture 
but upon the knee joint which it could bend, and 
moreover there is a natural sphnl, made by the 
bellies of the muscles thug proportionately ex- 
tended for the prevention of the starting of the 
fractured ends below. 

The apparatus which has been used in ac- 
cordance with this principle is exceedingly simple, 
it consists of an horizontal plane, with a perpendi- > 



:ular foot'board ; the foot is made 



iper-< 



pendlcular position so aa to extend the heel, and 



ia fixed to the eztreniiLy of the afore-mentioned 
perpendicular piece. The limb 19 also bound to 
the horizonlal plane Just above ibe knee, and two 
splints so applied as to g;ive continued extension 
and prevent the displacement of the bones ante- 
riorly and laterally, complete the whole. Of 
course, the usual furniture of pads, tow, a bandage, 
9oap>plaster, etc. are necessary in this as in atl 
other fractures of (he limbs. However, in certain 
cases of oblique fracture, and in old subjects, the 
objections to the bent position are not so great. In 
this, a splint will be placed beneath, and two at the 
sides of the limb, accompanied with the usual pads 
and bandages. The external splint must have a 
circularhole to accommodate the malleolus externus. 



VAtELT.h. 

The patella constitutes the prominence of the 
knee joint. It in resembled to the figure of the heart 
on a playing card. 

Its base is placed superiorly, and is rugged and 
sulcated where it receives the combined tendons of 
the rectus crureus and vasti. 

Its lower point, called the apex, directs toward 
the tubercle of the tibia, to which it ia attached by 
the ligamentum patella. 

Its anterior surface is convex striated and rough, 
being covered by the continuation of the above- 
mentioned tendon, which is so closely affixed there- 
unto as to give origin to the opinion that this bone 
is without a periosteum. 

The posterior surface is smooth, doubly ci 



and covered with articular cartilage. Its double 
concavity is adapted lo tbe convexiliea of the two 
contlyles ; between ihem also there is an elevated 
ridge dividing tbem into two unequal surracei, 
which ridge ia opposed Jn like manner to tbe de- 
pression between the condyles. J 

The circumference of the patella is rugged for I 
the attachment or the capsular ligament, and Iheei ■ 
of the vasti muscles. 

In the FCETAL STATE the patella is wholly cartiU- 

Observe, thul though this is a spongy bone, yel 
tbe external tables are particularly dense, wberebj 
it has the appearance, and indeed the possession of 
considerable solidity and strength. Its office ii 
analogous to tbe olecranon of the elbow joint, and 
forms a powerful fulcrum to the rectus and yasli 
muscles in the extension of the leg. It is capable 
of motion laterally, and limited elevation and de- 
pression. 

pRACTURi^s. The patella in consequence of its 
being an appendage to powerful muscles making 
extension of the leg, is liable to fracture not so 
much from a blow received in a fall, as would 
appear at first siglit, but from the contraction 
of the extensor muscles in the act of falling, to 
prevent which they thus contract. When the pa- 
tella is fractured by that means, the fissure is 
horizontal, and the portion appended to (he muscle 
ip, by its contraction, considerably abore 
the joint, as far as its mucous fold will permit, and 
from its lower part which is retained in its proper 





place by the lijamentum patellte. Now ihe Ireat- 
menl of thia is very simple. The indications are, 
to relax the musclea antagonizing, and to appose 
the fractitretl bonea. For the foriner purpose, you 
would make ihe limb lo form a considerable angle 
with the trunk, whereby the rectus (which h ibe 
principal) will have its origin approximated lo its 
insertion: and the second may be affected by 
extending the leg and keeping the two parts toge- 
ther by a bandage: some even think that unne- 
cessary. Now it will appear evident (hat the two 
greatest evils the surgeon has lo cope with in a 
case of this nature, are inflammation of the sur- 
rounding structures, i. e. of the capsule of the joint, 
or more properly its synovial memhratie ; and of 
spasmodic contraction of the muscles, whereby dis- 
placement of the fracture may take place. In meet- 
ing these, the surgeon uses his lancet and topical 
depletion, apcrientsand antispasmodics, cold lotions 
and bandages. When the patella is fractured by 
a blow, it may make a longitudinal fissure ; here 
there is scarcely any displacement, or if there be, 
it is merely sufficient to prove the nature of the 
accident, inasmuch as the Ligament and tendons 
keep the fragments together as a natural bandage. 
Nothing better can be done, here, than enjoining 
rest in bed, witb topical and general depletion a» 
may be found necessary. 

Dislocation of the patella may occur either 1 
oulaaril on the external conJyIe ; or injrard upon 
the internal. The most frequent is the former kind, 
in consequence of the greater facility allowed for 



the accident from the conformation of the condyle. 
The reduclion is easy ; the indications are to relax 
the rectus and vaati muscles and, reducing the dis- 
location, to keep the bone in its place by a bandage, 
which IB sometimes a difficult task ; thirdly, us 
all measures to prevent inflammation of the join!, 
which 18 apt to accrue ; and lastly, to prevent stiff, 
ness of the joint after the accident by a cautioui 
use of it subsequent to the period of a few days' 

THE KNEE JOINT. 

The osseous parietes of the knee joint are, supe- 
riorly, the condyles of the os femoris; inferiorlj, 
the fofisie condyloidei of the tibia; and anteriorly, 
the posterior surface of the patella. 

The sofl appendices of the knee joint are, the 
capsular ligament, the ligaments situated without 
this, and the ligaments within, the synovial struc- 
tures, and the semilunar cartilages. 

The motion of the knee joint is, angular gingle- 
mus with a limited degree of rotation, when the 
leg' is in a flexed position. 

The capsular ligament is a thin expansion (tf 
synovial membrane, connected superiorly to the 
condyles of (he femur, a considerable distance 
above the circumference of the articular cartilage, 
so that it is in fact, a reflection of a membraae 
which lines the sides «f the condyles ; and which a 
implanted thereon by processes of cellular substance 
which insinuate lliemselvea into the numerous fora- 
minulffi which are perceptible on t!ie inarticular 
parts of the condyloid processes. Observe, that 



229 

the diatance between the circurafereiice of the ar- 
ticular cartilage and the immediate rellection of 
the capsule from (he bone, is greatest at tlie side* 
of the condyloid processes, anil that it diminishes 
anteriorly and posteriorly, so that the reflection is 
made almost immediately from the margin of the 
cartilage in both those latter parts of the joint. 
Tbe capsular ligament is attached anteriorly to 
die circumference of the articular surface of the 
patella; hereby the patella is made to constitute 
a part of the capsule itself: and it is attached 
inferiorly to that rough surface surrounding- the 
head of the tibia, which is situated excentrically 
to the articulated fosse, and above the anterior 
tubercle and depression for the head of the libula. 

Having thus described the capsule, now proceed 
to a study of the parts situated without it. I'irst 
of all, you see the patella, with the rectus, two 
vast!, and crureus, combining- to become inserted 
into its base : from the lower part of the vasti, also 
a tendinous expansion is traced descending to 
become attached to the circumference of the 
patella, and to lose itself in the fascia of the leg, 
while it combines and strengthens the synovial 
capsule in its course. You next see descending 
from the apes patellffi, the combined teiidonsof the 
above-named muscles, the fibres of which have 
passed over that hone, with whose substance it has 
been in intimate connection; you see also that it 
there alters its tendinous into a ligameatous cha- 
racter, by becoming denser in Sitructure, and having 
iu fibres more approsimated bo as to be enabled 



to descend in a collected form under the name of 
ligamenlum patelltB to ihe anterior tubercle of Ibc 
tibia, where it is implanted. 

In the angular space behind the estremitieB of 
the rectus and vaati muscles, above the base of Ibe 
patella, and in front of the union of the condyles, 
there ie \.he superior genual barsa mucosa; whtoli 
serves to defend the bone from the continued action 
of those muscles, and to give them liberty of motion: 
it ia frequently found communicating with the in- 
terior of the joint. In the angular space behind 
the ligamenlum patellse, below the apex patellx, 
and in front of the head of the tibia above the 
anterior tubercle, is situated the inferior genuai 
bursa mucosa : it bears the same office to the li- 
gament as the superior does to the tendon, and aleo 
frequently communicates with the joint. 

On the external side of the joint are two liga- 
ments. 1. The ligamentum laterale externum 
longiis ia a thick strong collected cord of liga- 
mentous fibres, stretching downwards and for- 
wards from the side of the external condyle lo 
which it is attached superiorly, to (he head of the 
fibula, on which it is i mplanled inferiorly. 

2. 'the ligamenlum laterale externum breviM,» 
attached superiorly to the same part of the condyle 
as the former, with which it is in close connection ; 
whence it descends posteriorly, in an expanded 
form, so as to become implanted inferiorly into the 
upper and back purt of the head of the tibia, be- 
hind the head of the (ihula. By these two liga- 
ments theexterior part of the capsule is atrengtheoed 
and lateral motion prevented. 



On the inner aide of the joint there is only one 
broad and strong ligament. The ligamentum latt<- 
rale internum, is attaclied superiorly to the upper 
part of the side of the intertial condyle ; and infe- 
riorly, in an expanded form, to the superior and 
internal part of the head of the tibia : in its descent 
the ligament sLrelches obliquely forward from iW 
superior attachment. 

On the poslerior surface of the joint are seen two 
ligaments. The ligamentum posticum taijulotei, it 
found attached superiorly to the most promineot 
and posterior part of the external condyle, from i 
which it descends obliquely across the posterior part 
of the capsular ligament; and is attached inferiorly 
to the internal and posterior part of the head of the 
tibia in a somewhat expanded form. It is parallel 
with the popliteus muscle, to which it is in intimate 
connection, and it gives origin to part of the gas- 
trochnemus and plantaris muscles. 

Ligamentum posticum carlilaginis interna. This 
is a fasciculus of fibres attached, superiorly and ex- 
ternally, to the inner side of the external condyle ; 
and, inferiorly and internally, to the semilunar car- 
tilage on the inner side of the head of the tibia. 
This is in fact a medium between the lig. posticum 
of WINSI.OW and the cruciala. 

Now make a section of the capsule and study the 
parts within the cavity of the joint. 

Ligamentum mucosum. This is a fold of the 
synovial capsule, inflected from the anterior parie- 
tea of the joint into its cavity, towards the upper 
part of the anterior surface of the femur ; it con* 
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taina eyiiovial fat, which it serves to preserve in iti 
place during' motion, and also to distribute its secre* 
tion. The two ligamenla alarm are merely the 
lateral continuation of the former. They are con- 
nected to the sidea of the patella, and gradually 
diminish so as to be ultimately lost in the smooth- 
ness of the continued capsule. 

The synovial man is situated under these and tlw 
ligamentuin mucasuui,aiid around the circumference 
of the patella : the action of which in extetiHiou and 
flexion of the leg causes the discharg'e of its »e- 
c re tion. 

The semilunar cartilages are two in ' number^ 
both of which are situated above the circumference! I 
of the two fossfe condyloideie of the head of the tibia. 
They are thin slips of cartilage; having' each an 
external thick margin which is attached to the cir- 
cumference of the articular aurface of the head o( 
the tibia by the capsular ligament ; ao internal thin i 
acnte falciform marg-in of a lunated appearance 
which is opposed to the cavity of the joint, and 
around which tlie capsular ligament is reflectedf, 
an interior extremity or corner where it is dimi-; 
nished in size ; and a posterior extremity or coroec, 
where the thickness af the cartilage has aUo waned 
into an acute termination. t , 

Thare are four ligaments to the semilunar car- ' 
tilagea. These are the two ligamenla anticoy et< | 
poitica lunitaria, which are in fact, only four sljpt ' 
of ligamentous substance extending inwards fmim 
the extremities of the semilunar cartilages towardi 
the tubercle on the centre of the upper surface of 
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the tibia to which they are allached. The office 
of the semilunar cartilages is to deepen the socket 
ia the condyles. 

We come lastly to the description of the Iwa 
ligaments which mainly contribute to the strength 
of the joint. These are the ligamenta craciatOt 
The ligamenlum crucialum anticum is a strong sB> 
ries of ligamentous fibres, mingled with synoviBl 
fat, occupying the internal half of the hiatus coa- | 
dyloideus, or deep ^ap hetn-een the condyles, tt| 
which it 19 attached superiorly; and posteriorly it 
descends obliquely forwards, and is attached iufe- 
riorly and anteriorly to the rough depression imme- 
diately in front of the tubercle on the upper part of 
the tibia. 

The ligamenlum crucialum poslicum in like 
manner ia attached superiorly and anteriorly to 
the external side of (he hiatus, or, that is to 
aay, to the inner aide of the external condyle; 
thence it passes obliquely downwards, inwarda, 
and backwards ; and is implanted inferiorly into the 
roug^ depression behind the tubercle on the upper 
part of the head of the tibia, and sends a diitinct 
tlfp to be implanted on the back of the internal 
semilunar cartilage. These ligaments are em- 
bedded in synovial fat, and are in appearance like 
detached cords of ligamentoua substance running in 
these two decussating series. They prevent the 
extension of the leg to a greater degree than to 
attain a line with the thigh. 

Dislocations and diseasibofthe knee /oint. 
One would imagine at a superficial view of the 
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osseous parieles of ihe joint, that from llie sliailow- 
nes9 of the sockets and the largeness oflhe condyles, 
this joint were a weak one ; but when all the orgam 
thereof are considered, and the ligaments ao nii- 
inerous and strong are taken into account, our 
second impression is that it could scarcely ever be 
injured ; but experience leaches us that ligamenU 
however strong may be lacerated, and this joint 
may be luxated. The libia may be displaced 
either forwards, backwards, or to either side ; of 
these four kinds the former is the most rare, the 
second is scarcely more frequent, and the lateral, 
though not so uncommon, are notwilhstandiag 
never complete. The character of the accident in 
either case, is $o self-evident that it would be waste 
of lime lo describe it. In some of Ihem, suffice il 
to say, however, that the crucial ligaments are not 
necessarily broken, in others the accident cannot 
occur without it, in the latter of which, of coone, 
the dangerous symptoms likely to result must be 
more serious. The reduction also is almost as 
easily accomplished as the diagnosis, and shall not 
be dilated on here. Let us conclude with staling 
that hi this joint, of all others, is lo be dreaded the 
consecutive inflanunalion, therefore rigorous anti- 
phlogistic measures must be used. The same 
judgment also is required in reference to the time 
allowed to the patient for confining his knee during 
the union of the ligaments, to accomplish which it 
lally allowed in llie generality of cases three 
weeks; after wliich, a certain degree of moliva 
should be prescribed daily, (o prevent lam^ess. 
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HTDHOFS AltTICULI OK HYDARTHBUS. 

Hydrops articuli, by which is unileralood the 
coUeclion of a fluid in the cavity of a synovial meii>- 
brane, is of two kinds ; true, or that of the capsular 
ligainenl, and spunous, or that which is contained 
in a bursa mucosa. Althoagh all jainU are liable 
to this disease, yet the knee joint is most commonly 
nfiected by i( ; and this arises no doubt froai itw 
liabilities of this joint to be allectcd by rheumatism, 
exposure to cold, aud great exertion, in connKclion 
with the intricacy of its construction and the ex- 
tent of its synovial surface. A lymphatic debili- 
tated constitution, or the weakness resulting from 
febrile attacks, scrofulous afTections, and iocfd 
ii^uries, are among' the causes, whether constitu- 
tional, predisposed, or exciting. Now the great 
object in tlie treatment is the reduction of the flu 
(or which purpose counter-irritants, such as veij 
large and repeated blisters, frictions, camphorated 
liniments, may be used : to which may be added, 
the application of a bandage with a moderate 
degree of pressure, the continued use of refrigerant 
lotions, electricily, etc. while at the same time tlie 
bowels are to be kept open with mercurial prepa- 
rations. If the disease be the result of debility, 
Lheii tonics are indicated. 



WHITE SWELIIHG. 

Tbis disease is one of the most formidable which 
can attack an articulation. Writers who cannot bs ' 
termed altogether ancient, have divided this dia^ 
ease into two kinds: one, where the aoA parts ara 



diseased alone ; ihe other, where the bones are Ihe 
first seat of disease. But herein they err, laasmach 
as white swelling is undoubtedly a disease of (he soft 
structures of a joint. These autiiors were deceived 
hy the apparent expansion of the articular extre- 
mities of the bones, which was a received opiniou : 
hut this is only the swelling of the sofl structure 
upon their extremities, as the bones will be found 
of natural size after ihey have beeu denuded through 
maceration. 

There are those also who divide the disease bto 
two other kinds, viz. rheumatic and scrofulout 
ahite ttseUmg, Tbia class of writers is chiedj 
continental, under whose observation spurious spe- 
cies of articular disease resulting from, or partaking 
of, the nature of the former, frequently occur; 
whereas in England, the only disease liable to be 
mistaken for, or classed with, the true scrofulous 
white swelling, is the chronic enlargement of the 
knee joint; which however may be said to be aaa* 
logons to the rheumalic affection, described by the 
continental surgeons. Suffice it to say, that if any 
classification of this disease and its varieties be used 
at all, it must be a very extensive one, and must, 
in fact, comprehend all the pecuharities of thoie 
cases, where the symptoms are diversified according 
not only (o the constitution of tfae patients, whether' 
lymphatic, scorbutic, or otherwise ; but to the mode 
of developement of their affection. Now I think 
a detail of the symptoms may be considerably as- 
sisted by a systematic reference at the same time 
to these three divisions of the disease, which com- 




prehend its Ihree stages ; Ist. the affection of th« 
synovial structure; 2d, the affection of the part* 
uutside of the JoiiiUj and 3d. the uUerior disease of 
the bones. 

In true scrofulous cases, with few if any cz- 
ceptioDE, the first symptom ia pain referred to the- 
interior of the joint on both aides of the patella. 
Now if you turn to ihe description of the joint 
you ivill aee that the organs on the posterior part of 
the capsule, and laterally to the patella, are the 
carpus inucosum or synovial aiaas, the ligamentum 
mucosuni, and the lig. alaria : * consequently the 
pain indicates the beginning of the mischief in 
these parts, tbe cause of which is the accession of 
an inflammation of a peculiar character, which 
operates upon the synovial mass in such a way as 
to alter its secretion from the glaring or mucilagi- 
nous articular fluid, to a gelatinous lymph; io 
wbich are subsequently found flakes of coagnlum 
of greater density, and after a longer period of 
time when ulceration is induced, acurdy or caseou. 
matter, something similar to that which is found, 
in other scrofulous «ores. During this, the tint 
stage of the disease, the knee is not seen to ba 
much enlarged, unless it be that the depression! 
on either side of the patella, where the pab » 
•e not so evident in the affected as in thfr: 
; the only positive accompanying aymp*t 



referred, 
sound liuil 



• Or if tbo pain be in the first inatance referred to the cen- 
tre of the joint at tlie superior tuljercle of tbe tibia, here lilao 
we have thesj-nOTialstraeluresin t he Bnljstanoe of the crucial 
ligaments, which tiecoiii* the nidus of disease. 



toin is ihe atifTncss of llie joint, which ensues, pro- 
bably, Bs much from ihti cautious and partial use of 
the leg, aitfrom the extent of the internal diaease. 



The second stage is marked by still 



symp. 

toma : in addition to the pain and lameness, there are 
great and increasing swelling', attended by ulceratioM 
and abscesses succeeding each other, and producing 
all their local and constitutional ill consequences. 
Here then, we have proorthat at last Ihe purts with* 
out the capsule have sympathized with the morbid af- 
fection within, the languid inflammatory action has 
passed into the cellular substance surrounding the 
joint ; the same peculiar alteration of structure 
afTecls this, it becomes at once pulpy and thickened, 
just as parchment which has been boiled for a con- 
siderable length of time ; the hitherto distinct layers 
become agglutinated, so as to give to the finger the 
feeling of a dense osseous substance, and not of a 
soft, pitting, anasarcouB slate ; the skin stretches » 
that it cannot be puckered into wrinkles, and in 
proportion to the extension, glistens, but does not 
undergo any organic change. Finally, this altered 
cellular structure suffers also, like Ihe synovial mas!^ 
a further derangement ; abscesses and ulceratiooi 
take place, which partially heal, and are succeeded 
by others still larger and more sinuous ; the consti' 
tution becomes alarmed, and hectic supervenei) 
the pulse is fitful and small, diarrhtsa and pro- 
fuse perspiration continually occur, producing ex- 
treme debihty, loss of sleep, and impaired appetite. 
If the disease go on to the third stage, we have it 
setting up its action in the osseous structures ; aaoft- 



ening' of the bone takes place resulting in caries. 
Theu, ailer an interval it may be that the hitherto 
CBrtilaginous coat of the contlyies becomes a pulpy 
gelatinous investment, which am alga mates with the 
similar coat of the head of the tibia; organic union 
may succeed, and if art should assist nature, another 
and more healthy blush of inflammation takes place, 
accessions of which from time to time will deposit a 
nucleus of bone in this substance ; the osseous secre- 
tion will go on, not only therein, but also in tha 
substance of the bones, and anchylosis will become 
at once the effect and the cure. These resulla 
oAen take place notwithstanding that ulceration^ 
and abscesses can be easily traced into the bono 
at the same time ; these make the latest symptoms 
and the most tedious of cure, even after the anchy- 
losis has been fully established. 

But we have traced the disease to the happiest 
termination it experiences ; for, afler scrofulous 
suppuration has taken place in the cavity of the 
joint, it is incapable of further use, the patient has 
but three alternatives, to submit to amputation, to 
risk anchylosis, or death. The knife is generally 
used in the course of the second stage before the 
constitution is considerably afiected. 

Now two lines of irealmetit are distinctly indi- 
cated here ; the one antiphlogistic measures where 
acute inflammation exists ; the other counter-irrita- 
tion as to topical remedies, while, tonics form the 
general regimen, where the case is entirely chronic. 
In the former, topical bleeding, whether " by leech 
or by lance," cold saturnine or evaporative lotions 



I 



artd purgatives are necessary, bnt aa soon as ike 

inflammation is Bubdued, go roor must ihese 
remedies be set aside. I'alliatives are a class of 
remedieii not to be touciied in ibis disease, and after 
ibe Bubsidence of inflammation, ieechea and cold 
lotions are worse than palliations : soiiielhing 
efiective must be done, because the disease has 
gone into that other stale, termed for sake of distioe- 
tiOR, cbronic, and therefore counter-jrrilalion muit 
be immediately carried into full operation, whether 
by repeated and large blistering-, or the formatioQ 
of issues. If the former be used, partial practice 
is of no good ; the wtole joint must be vesicated 
at once, and the cutaneous irritation be increased 
by savine ointment; if the latter be used, there 
is need of two or three escars being made and kept 
permanently open by the usual means; of (he two, 
the former is decidedly the most convenient and 
etfeclnal, inasmuch as the irritation is more univer- 
sal, more easily escited, and is not in danger of 
becoming inert or indolent as the surface of an 
issue is. (Pressure by bandage may be found to 
avail; or the encirclinglbe joint with strips of adhe- 
sive plaster rather tightly ; rubbing the limb with 
the hand ; astringent applications of oak-bark or 
mineral salts ; each have been found useful and 
successful in rheumatic cases, and perhaps may in 
mild cases of true scrofulous while swelling.) 

The state of the constilulion is the great consi- 
deration which determines whether, after all, iho 
limb shall be saved or be lost, and to this, which 
every surgeon will be mindful to prop by generous 




diet ilnil tonic regimen, will he atuiiously sad daily 
direct iiis attention : if he should see no accesai 
hectic or diarrhcea; no alteration of the pulat 
diminution of the animal capacities, appetiti 
ability to sleep, then why should recourse be had 
to a painful and unueces^ary operation '? But if on 
the other hand, ihe swelling should increase and 
abscesses succeed each other, accompanied by ac- 
cessions of tndammation, which compel the surgeon 
to lay aside the counter- irritation which he has prac- 
tised ; if the constitution should suffer, morbidly 
sympathizing, then why should the patient be per- 
mitted to go beyond the reach of art, when the knife 
would relieve him at once from the diseased source 
of his constitutional derangement, and the approaches 
of a premature death? 
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PES. 


The foot ia div 


ided into the bones of the tarscs. 


the METATARSUS, 


1 and PHALANGES. Each series 


being arranged ii 


I the articulated foot so as to form 


-M elongated arch 


L in the aggTegate. 


ilHrThis is compoi 


THE TARSUS. 

ied of seven bones, irregular in 


form, and variou 


8 in size, connected together by 


numerous joinU, 


which comprise the fixed and im- 


moveable, the y 


ielding, the hinged, and the ball 


and socket kinds ■ 


of articulations. 


They are thus 


denominated ; the astragalus, the 


most superior ; ll 


le OS calcis, the inferior and pos- 



ulare, anterior to the astragalus 




the three ossa cuneirarmia, in front of the navicu- 
lare ; sad the os cuboides, externally to these, and 
situated in front of the calc;is, 

AsTBAGAtus. This bone forms the inferior part 
of the ankle joint, and consequently is in immediate 
apposition with the tibia and fibula. 

It may be very properly divided into a head, 
situated anteriorly ; a neck ; and a body, which 
constitutes the inferior part of the above-named 
joint. For the sake of deacription, we will com- 
mence with the BODT first, and divide it into five 
surfaces. A superior, external, internal, inferior, 
and posterior. 

The superior surface, or upper part of the body 
of the astragalus is entirely articular, semilunar, 
and convex in an antero- poster! or direction, and 
concave in a transverse, whereby the margins of the 
superior surface, also articular, are elevated. Ob- 
serve also the external margin obliquely approachei 
the internal, which is direct ; so that they almost 
insensibly join in an angle posteriorly, whereby 
the anterior part of the trochlea is, of course, the 
broadest. 

The external surface of ihe astragalus ia alra 
articular to a considerable estenl, fringed only 
by a margin, rough and elevated, for the attachment 
of ligaments. It is inclined obliquely, is concavo- 
convex, and exactly fitted to the malleolus externut 
of the fibula, which ia opposed to it. 

The interna/ surface of the body is equally di- 
vided into an articular and an inarlicular sur&ce. 
The superior is the articular, which is nearly per* 
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pendicular and very narrow posteriorly ; but oblique^ 
a little hollowed, and much broadtir anteriorly ; it 
has opposed lo it the malleolus internus, which 
requires a smaller articulating' surface than the 
external. The inferior part of the internal surface 
i9 rough and cone a vo-co rives, pitted immediately 
below (he articulation for llie attachment of the 
capsular ligament ; and elevated at its lowest part 
into half of a tubercle, completed by the og calcis, 
for the inaerlion of the internal ligament atrength- 
enin^ the ankle Joint. 

The wferior surface of the bone al large is three- 
fold : the moat anterior of which is (he under arli- 
cular surface of the head : the middle is the ainu- 
osity, the continuation of the cervix or neck ; the 
posterior is a concave semilunar articular cavity 
immediately below ihe body, and opposed to ihe 
superior part of the calcia. We will therefore 
describe the under surface completely, having thus 
made reference to the three parts contributing to it. 

The most an(en"or division of the under surface 
of the bone, while it constitutes part of the oblong 
articular head of the astragalus, ia distinguished 
from it by being flatter, as though the rotundity 
had been rasped ofTJn two places, leaving a slight 
elevation in the middle. This double articular sur- 
face is received upon two others, corresponding to 
them, upon (he os calcis. 

The taiddle of the three inferior surfaces is a 
deep scabrous sinuosity, apparently a continuation of 
the neck of die bone. Commencing in a email deep 
channel on the inner side of the astragalus, it runs 



forwards and outwards between the two inrerior 
articulations, deepening aa U continueR, until it 
forma an extensive cavity on the exterior part of 
the side and under surface of the bone. Tliis sinu- 
osity is filled with a ligamentous apparatus whicb 
joins immovably the aBtrag;alu3 with the calcis. 

The posterior division of the three inferior sur- 
faces is a semilunar articulating concavity, placed 
diagonally, so that its direction is from the esteraal 
malleolus inwards and backwards, that its termina- 
tion may be beliind the malleolus internus : thus it 



n of the upper surface of the 
between the malleoli from 
'his cavity ri 

e upper 






crosses the articula 

body, which run 

before backward. 

pondently elevated articulating 

part of the os calcis. 

The posterior surface of the body is, in point of 
fact, only a line of scabrous bone which g'ivea 
attachment to the capsular ligament of the ankle 
joint. 

The NECK is the rough, unequal foraminulaled 
surface, forming the link of connection between the 
head anteriorly, and the body posteriorly. It ii 
ridged on its outer surface, where it gives attach- 
ment to the anterior external lateral ligament; 
narrow on its internal, _fial upon its upper, and 
sinuous upon its lower surface, where it forms the 
excavation before described. 

The HEAD is an oblong articulating process, ailu- 
ated at the most anterior and internal purl of the 
bone. The upper pa.rt of this articulation is found 
almost an a line with the centre of the articulBlioo 
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on ihe upper surface of the body, from which it 
descends inwards and backwards, so as to give the 
boDe a twisted form. It constitutes the ball of a 
joint very remarkable in its formation, and which 
will require in due time particular description. 
This bone ia semiossified in the fcetua. 



TUE ANKLE JOINT. 

The bones and their parta entering into the for- 
mation of ihe ankle joint are, superiorljj the sca- 
phoid cavity of the tibia; /a( era % the malleoli 
esternus of the fibula, and internus of the tibia; 
and infariort^ the upper and lateral surfaces of the 
body of tile astragalus. 

Liigantenla/n eapsulare. This is very thin and 
loose ; it is connected superiorly to the circum- 
ference of the greater scaphoid cavity, the lesser 
scaphoid cavity, and the malleolus internus of the 
tibia,; and malleolus externus of the Abula : and 
inferiorly to the circumference of the three articu- 
lating' surfaces of the upper part of the body of 
the aalragalus. 

The ligaments on the external side of the joints 
are three ; viz. 

Ligamentum laterale externum anticum, which 
is attached superiorly and posteriorly to the ante- 
rior part of the malleolus esternus, and descends lo 
he attached inferiorly and anteriorly to a ridge 
upon the side of the neck of the astragalus. 

liigamentum laterale externum medium, seu per- 
pendiculare Jibuta descends from llie malleolus 
esternus, whereto it is attached superiorly (o a 



tubercle on the outer aide of the body of the 09 
calcti inferiorly this ligament is very strong and 
glistening. 

Ligamenlitm laterals externum poilicam is bU 
tached superiorly and anteriorly to the inferior and 
posterior part of the malleolus externus ; passes 
donnwards and backwards ; and becomes implanted 
on the inferior and posterior part of the external 
iurface of the astragalus. These three ligaments 
while they are distinct fasciculi, are at the same 
time made continuous by intervening lig-amenlous 
connections, whereby an eulernal fan-shaped expan- 
sion is formed, having the centre lixed to the 
malleolus externus, and the radiation upon the 
anterior and posterior parts of the astragalus, and 
the side of the os calcis. 

There is but one ligament upon the inner side of 
the joint ; viz. 

The ligametilum delloides. This ligament is 
attached superiorly to the malleolus inleruus ; in the 
form of a centre of convergeance of less distinct fas- 
ciculi of ligamentous substance than those which 
constitute the external ligaments of the joint ; from 
which point of convergence its fibres radiate, form- 
ing a fun-shaped ligament somewhat similar to the 
Greek letter a, from which it takes its name ; and 
are implanted anteriorly and inferiorly into the 
inner side uf the os navicularc, directly inferiorly ' 
iiilo the OS calcis, and posteriorly and inferiorly 
into the lower p:irt of the internal surface of the 
astragalus. 

To these ligaments may be appended a descrip- 



tion of lliose fasciculi which bind ihe extremily of 
ihe fibula lo the lesser scaphoiH cavity of tlie tibia. 
These are llie ligameata transversaria anliea etpot- 
tica, which are attached, internally, to the anterior 
and posterior surfaces of the extremity of tbe tibia, 
and externally, to the correspondent anterior and 
posterior surfaces of the upper part of the malleolus 
exlernus, whereby ihe fibula is rendered immove- 
ably fixed to the extremity of the tibia. The cffh- 
sular ligament is a process of the capsule of the 
ankle Joint. 

The bones and ligamenU of the ankle joint form 
into a ginglemus connection, permitting exlensive 
hinge-like motion, and a limited rotatory or lateral 
inolion, and that only when in a state of extension, 
because the posterior part of the articular surface 
on the head of the astragalus is considerably nar- 
rower than the anterior. 



Tiiis is ihe largest of the tarnal bones, and is 
situated beneath the astragalus. It constitutes the 
prominence of the heel. 

It is divided, for the sake of deBcription, into two 
parts ; the body and tuberosity. 

The BODY constitutes nearly the two anterior 
thirds of the bone. It has five surfaces thus de- 
scribed. — Its superior surface is divided into four 
lesser surfaces, three of which are articular. The 
most anterior is a small oval plane at its internal 
part, and upon a process «f bone which seems 
eked out on purpose; it looks obliquely upwards 



end backwards, and is articulated (o a flallened 
surface upon ihe oval head of the astragalai. 
The middle articular surface is esacUy siuiilw 
in size lo the Tormer ; ia also situated upon a pro- 
minence, and a much larg-er process of hone ; loob 
upwards and forwards ; and ia articulated to > 
flattened surface on the oval head of the astragalus. 
There is a scMbroua separation between these end 
the third or posterior articular surface, which n 
very extensive in size; is convex in an antero^ 
posterior direction and slightly depressed in a 
lateral; is situated obliquely; and is fitted to the 
semilunar concavity in the under surface of the body 
of the astragalus. The fourth surface is not arti- 
cular, but consists of a deep scabrous cavity, sul- 
cating, at its commencement, the inner and most ele- 
vated part of the superior surface, between titt 
middle and posterior articulating surfaces before 
described ; and extending thencefrom downward* 
and outwards, widening as it approaches the exter- 
nal side of the bone; and thereby corresponding' 10 
the similar concavity described as sulcating the 
under surface of the astragalus, which bone foriiu 
it into a foramen in the macerated stale, but which 
is filled up in the recent subject by several series of 
ligamentous fibres termed apparatus ligamentoBus. 
The under surface la irregularly concavo-convex, 
and with the inferior part of the tuberosity givei 
origin to numerous muscles. These are as follow: 
most posteriorly the tuberoaity gives attachment to 
the plantar fascia ; immediately anteriorly lo thii 
(the first layer of muscles in the sole) the ab- 





ind most aat(;rJorlj', from a cavity 
rior purt of ihe under surface, the 



ductor polllcis, flesor brevia polljcis, and abductor 
i digili ; more anteriorly, arise the flexor 
brevis Jig;ito 
brevis poUicts 
on the most a 
adductor poll! 

The external surface of the calcis is somewhat 
perpendicular, having however two tubercles ox 
elevations ihereon. The most prominent is situated 
about its middle, and gives attachment to the iiga> 
mentuiQ perpendiculare of the ankle joint, and 
origin to the extensor brevis digitorum, which also 
occupies the external surface of the body of the 
calcis anteriorly to this tubercle. The otheris situ- 
ated more posteriorly and iaferiorly, and gives 
origin to part of the flexor accessorius. Some part 
of the external surface is situated below the malle- 
olus esternus, consequently we have crowing it 
at this part the tendons of the peronei, longus et 
brevis, beneath the ligamentum tarsi annulare pos- 
ticum externum. 

The internal surface of the body is a concavity 
of great esleni, and is therefore called the sinuosity 
of the OS calcis. This sinuosity is bounded supe- 
riorly by the two tubercles which have articular 
surfaces for the astragalus ; posteriorly by the 
tuberosity of Ihe heel ; externally by the ligamen- 
tum tarsi annulare posticum internum, and inferiorly 
it is continuous with the sole of the fool, lis con- 
tentt are all the tendons which pass behind tbe 
malleolus internus, and beneath the ligamentum 
torsi annulare posticum internum, viz. the tibialis 




posticuB, flesor longus digilorum, and flexor longui 
poUicis. Observe ihe tubercle forming' onila uppet 
surface the ntitldle articulalion before mentioned: it 
gives altachment to a remarkable ligament. 

The anterior surface is wholly tirticular, and a 
concavo-convex. To it is connecteil the os cubo'ides. 
The upper and inner part overhangs the lower 
a little, being a part of the anterior tuberclei 
which was described aa contributing to the forma- 
tion of the anleriororlirst of the three articulating 
surfaces on the superior aide of the body, 

TheTCBEMOsiTV in ekedoutof the|io*(ertor jKiri 
of the bodi/, which, seen from behind, ia somewhat 
conical, with the base downwards : it is com- 
posed of two surfaces, the superior of which it 
smooth, being covered by a bursa mucosa, which 
intervenes between the tuberosity and the tendo 
achillia. The inferior is rough, and thereon are 
implanted the lendo achillis and plantaris. The 
tuberosity also appears most prominent on the 
lateral and internal nspect of the bone, where it 
forms the posterior boundary to the sinuosity, and 
gives attachment to the posterior part of the liga- 
mentum tarsi annulare posticum iniernuni. On- 
the ^ solar aspect' it is alao prominent, to giw 
altachmeiit to the fascia piantaris, and to complete 
the posterior part of the arch of the fool. 

In the ftetus this bone is considerably ossified j 
the cartilaginous tuberosity forms subsequently aa 
epiphysis. 



This bone is situated immediately in front of the 



astragalus. lu sbape is navicular, as its name 
implies. We will describe it as having six sur- 
faces, two of which are articular. 

The superior surface is rough, convex, and 
oblique, and constitutes part of the dorsum of the 
foot ; it is crossed by the tendon of the extensor 
longus pollicis, and the dorsal continuation of the 
arteria tibialis antica. 

The irt/enor surface is rough and concave, and 
looks downwards and inwards, conatituling' a part 
of the sole. It gives origin to parts of the ab- 
ductor pollicis, and attachment to ligaments. 

The anlerior surface is convex and articular, 
presenting three oblique planes tor the apposition 
of the three cuneiform bones. 

The posterior surface is articular and concave, 
receiving the head of the astrag-alus. 

The external surface is narrow and inartioular, 
being opposed to (he os cuboides. 

The t'n^erna/ surface is broader than the external, 
and is inarticular, terminating in a prominent tuber- 
cle. This tubercle, then, situated at the inner and 
inferior part of the bone, is very important. It 
gives attachment to a ligament which completes 
the socket for the head of the astragalus, to other 
ligiunents also, and insertion to the tendon of the 
tibialis posticus. 



This bone is situated in front of the os calcin, o 
the outer side of the foot, it has six surfaces, ihrt 
of which are articular. 
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The superior surface is rough and scabrous, con- 
stituting a pari of the dorsum of the foot ; it gives 
origin to part ofthe extensor brevis digitorum. 

The inferior surface is broad, inarticular, and 
divided into two parts by a prominent eminence 
of bone. Anteriorly to this there is a groove or 
sulcus stretching obliquely across, which is occupied 
by the tendon of the peroneus longus. Posteriorly 
the bone is occupied by the implantation of liga- 
ments. The prominence gives origin to the flexor 
brevis minimi digiti and abductor poUicis. 

The posterior sarface is articular and waved, or 
cone avo. con vex, being adapted to the articolatton 
on the anterior part of the os calcis. 

The anfemr surface is somewhat oblique, so as to 
look a litde outwards also ; it has two surfaces, one 
for the base of the metatarsal bone of the third, 
and the other for part of the base of the metfttanal 
bone of the little toe. 

The external surface is a deep notch, scabrous 
and inarticular, giving origin to the flexor brevis 
minimi digiti. 

The internal surface is oblique broad, partly 
articular and partly scabrous. It is divided iolo 
three smaller surfaces ; the two anterior of which 
are opposed to the external surface of the externBl 
cuneiform bone, the former is scabrous, tbe laller 
is articular: (he posterior surface is inarticular, 
and is opposed to the 



I 




in front of the 09 naviculare, at the inner and fore 
part of the tarsus. They are wedge shape, and 
are denomiDaled inlernuin, medium, and exlernum. 

OscuNEiFORMB iNTEKNUH. Thls Is the largest 
of the three, and is situated with its base infe- 
riorly and apex superiorly. Its baie is the under 
flat iiiarticular surface, opposed to the sole, giving 
attachment to strong ligaments, origin to the 
siidiictor pollicis, and insertion to the tibialis poati- 
OUB and peroneus longus. The apex constitutes, as 
before said, a part of the dorsum, where it is cross- 
ed by the tendon of the extensor proprius pollicis. 

The internal surface U iaarticular, and gives , 
insertion to the tibialis antic us. 

The exiernal surface is ofiposed to, and articu- 
lated with, the side of the base of the metatarsal 
bone of the second toe, and inner side of tbe os 
cuneiforme medium. 

The anterior is an articular surface, opposed to 
the base of the metatarsal bone of the great toe. 

The pus^erior surface is articulated with the inner 
oblique plane on the anterior surface of the navi- 
culare. 

Os cuNEiFoKME uEDiuH, or minimum ; because 
it is the smallest, is situated externally to the latter 
bone. Its base is upwards, constituting a part of 
the dorsum. It« apex therefore is in the bole, 
wbere it gives origin to the Hexor brevis pollicis. 

Its anterior surface is articulated with the base 
of the metatarsal bone of the second toe : its pos- 
terior with the middle oblique plane of the os 
naviculare : its internal with tLe os cuneiforme inter- 



num : and its external with the external cuneiform 

Os cuNEiroitHE sxtehnuh, silualed in front of 
ihe OS naviculare, and between the niidille cuaei- 
farm and cuboid bone. It presents its base on 
the dorsum, and its apex in the Bole. Its anterior 
surface is opposed to Uie metatarsal bone of (lie 
third toe ; its posterior surface to the os naviculare; 
its iotenial surface (o tlie os cuneiforme medium, 
and side of the base of the metatarsal bone of the 
second toe ; and its external surface (o the os 
cubo'ides. 

METATASBtra. 

This is a range of five bones, situated in front 
of the tarsus; forming an irregular arch in a lateral 
direction, the highest part of which is found to be 
on the dorsum, between the shafts of the great and 
second loc. 

Each individual bone, (and consequently the 
whole series also) is found to form half of an arch 
in an an tero- posted or direction ; the most elevated 
pointsof which are, the bases of the bones, or where 
they Join the tarsus ; which latter series perfects the 
arch posteriorly, making the architraves the tubero- 
sity of the OS calcis behind, and the heads of the me- 
tatarsal bones in front. 

There is a resemblance between the metatarsal 
and metacarpal bones, both possessing the g'cneral 
characters; altered however, to meet the necessi- 
ties of and adapt themselves (o their different situ- 
ations. Some distinguishing characteristics of the 
metatarsal bones are, their being large, slender 
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at their necks, and thick at their bases ; whereas 
the metacarpals are leas in length, broader at their 
heads and necks, and narrower near their bases: 
finally, the metacarpals have a ridg;e on their 
palmar surfaces, and the metatarsals a plauE 
their plantar aE^pecta. 

Processes of a hetatahsal bone. Each is 
divided into a base, shaft, and head. 

The base is an irregular thick quadrang-ular pro- 
cess, having- generally three articular and two inar- 
licuiar surfaces. looked at upon the dorsum, it 
appears most square ; in the sole it presents an angu- 
lar or tuberculated process ; which gives attachment 
to ligaments and muscles. The posterior surface is 
arthrodial where it is in apposition with the tarsus. 



The lateral surfaces are 


conca 


vo-convex 


where it is 


opposed to its fellow. 








The shaft is the Ion 


g triar 


gular continuation of 


the bone, which gradu 


ally n 


rrows as 


t proceeds 


forwards from the base 


; it possessea th 


ee surfaces 


and three ridges. The 


supe 


ior ridge 


is seen on 



the dorsum. The externa! and internal ridges are 
between the bones. The surfaces are an external 
and internal surface, occupied by the interossei ex- 
lerni et inlerni muscles : and an inferior or plantar 
surface, opposed (o the sole, across which the trans- 
versalis pedis courses. 

The head is an oblong process, having an oval 
articular convexity for the formation of the joint 
with the phalanges; and a circular ridge around 
it, very well deflned, called (anatomically) the 
neck, for the attachment of the capsular ligament 






'ilhin outwnrils, the 
s to turn obliquely, 
mperior spine, and 



there; more posteriorly, two tubercles, Been on the 
dorsal aspect, for the insertion of the interostei 
muscles, and altachineiit of ligaments ; and lastly, 
more posteriorly still, the surgical neck, which is 
the narrowed connection between the head and the 
shari. 

Peculiarities of the indii 
BONES. Observe, that from v 
bones bo arrange themselves e 
whereby the relationship of the 
external and internal surfaces of the shaft i 
tered with respect to the dorsum and sole; the 
superior margin or spine becomes internal, the ex- 
ternal surface beconnes superior, and the bead, 
instead of being perpendicular, is more correspond- 
ingly oblique : the most direct bone consequently 
must be that of the great toe, the most oblique that 
of the little toe. 

The metatarsal bone of the great loe is the thick- 
est, most circular, and shortest. Its base is some- 
what oval, and bears a resemblance to the cm 
cuneiforrae internum, by having its base down- 
wards and apex on the dorsum. The articulation ' 
between this and the internal cuneiform bone, ad- 
mits of Utile motion. The base gives insertion to 
the tendon of the peroneus longus, and tibialis ao- 
ticus. Along the upper surface of the shaft 
courses the tendon of the extensor propriuii, 
along its under, the abductor, tendon of the flesor 
longus, and flexor brevis, poliicis. The trans- 
versalis pedis is inserted into the anteriormost part 
of the shaft. The head is very large and oval, 
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possesses a great articular surface, and a sharp riil^ 
for the capsular hganient ; two articular surfaces or 
raised lubercles beneath, for the attachment of two 
subordinate bones, termed sessaraoid ; and a groove 
between, occupied by the tendon of the ilexor longua 
pollicis. The ossa sessanioidea, vel subrotunda, are 
resembled to aplit peas ; their office is to give inser- 
scles, and by being rniaed above the shall, 
I grant them greater powers. The sub- 
internum gives insertion to the abductor 
111 part of the flexor brevis pollicis: the 
to the other part of the flexor brevis, 
adductor pollicis, and Iransversalis pedis. 

The metatarsal bone of the second toe is the 



thereby t» 



pollicis 

extern ui 



longest and most slender, 
ries. It is articulated pc 
theoscuneiforme mediur 
origin to part of the abdi 
That of the (AiVd toe i 
more obliquely, and 



the best model of the ae- 
teriorly, at its base, with 
and externum, and gives 
;tor pollicis. 

next longest, is situated 
iculaled at its base with 
externum. A prominence of 
this bone in the sole gives attachment to the ejclreme 
part of the tibialis posticus. 

The metatarsal bone of the fourth toe, is atUI 
more oblique, and at its base is square, and articu- 
lated with the OS cuboules posteriorly. Internally 
it has a tuberculated projection articulated with the 
third toe ; and externally a concavity, receiving 
the side of the base of the flfih toe. 

The metatarsal bone of the Jijih is the shortest 
and most oblique ; having ita external and internal 
margins (instead of surfaces^, and its superior and 
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inferior flat surfacea. Ita base is elongpated into a 
tubercle, eminently dialinguiahing this from theother 
bones: it gives insertion to the tendon of tLeperanet, 
brevis et tertius, and part of the flexor brevis mi- 
nimi digiti, and insertion to the abductor minimi 
digiti. The obliijue articular surface on the base, is 
opposed lo the oa cuhoides. The under part of the 
shaft is covered by the flesor brevis minimi digiti. 

In the fcctus, these, Uke the cylindrical bones, 
possess three portions, the ossified shaft, and tbt 
extremities cartilaginous, which soon become 
epiphyses. 

These are aeries of bones ranging in front of the 
metatarsus, fourteen in number; moveable; con- 
stituting the prehensile appendages of the foot. 
These bones have a general resemblance to the 
phalanges of lie hand, but are neitlier bo long, nor 
do (hey possess such a correspondence between their 
extremities as the latter, because their prehensile 
powers are necessarily inferior by reason of their 
situation and office. 

PaocEssEs OF AN iNDiviDUAi. BONE. There are 
thret! dialinguiahing parts, — ihe shaft and two ex- 
tremities. The lader parts are the thickest; Ihe 
posterior, or base, possessing a concave articular 
surface for th« head of the metatarsal bone, or of ths 
bone of the series posterior : and two inferior tu* 
berclea for the insertion of slips of the flexor tendona; 
the anterior or head possessing a trochlea, forming 
pari of a joint, with the bone in front. The shaft ia 
convex upon the dorsum, giving attachment to the 
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extensor tendons; and concave upon the plantai 
Bipect, being covered by the continuations of the 
flexor tendons. 

Peculiarities of the indivisdaI' bones. The 
phalanges of the great toe are two in number: 
they are the largest and thickest. The first bone 
answers to the general description. The second bone 
terminates in a tuberculous inarticular projection, 
which gives insertion to the flexor longus pollicrs. 
It has also two projections at its baae, which gives 
insertion to the tendons of the flexor hrevi^, and 
extensor proprjus pollicis. 

The phalanges of the other toes decrease from 
the second to the flt\h. The bones of the second row 
or phalanx, are one half the length of the first ; and 
possess greater proportion between their shaib and 
extremities ; the third row terminates in a series of 
tubercles similar to that described as belonging to 
the second bone of the great toe. On these bones 
tX their extremities are inserted the flexor tendons, 
and on their superior convexities the extensor ten- 
dons: but recollect that the little toe has no (endon 
inserted on it from the extensor brevis pollicrs. 

The formation of ossA sessahdidea is for the 
purpose of aflbrding greater power to ihe muscles 
implanted on them. They may be found frequcndy 
U the bases of the phalanges, are usually in pairs, 
and are always to be seen on the head of the meta- 
laraal bone of the great toe, and frequently in the 
tendon of the peroneus longus in the groove of the 
ot cubo'ides ; wherever they are they serve the 
■ame office as the patella. 
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MENTS AND CONKXCTIONS OF THE BONES or THE 
FOOT. 

These shall be treated of under four classes, viz. 
1, Those of lUe tarsus. 2. Those between llie 
tarsus and nielalaraua. 3. Those between the me- 
tatarsus and phalanges. 4. Those between the three 
[ihakn^es of the toes. 

LiGAMENTB or THE TARSUS. EvoFy articulatioa 
of the bones of ihe tarsus possesses a capsular liga- 
ment ; which is a. thin synovial membrane, dependent 
upon auxiliary ligaments for the strength of the 

Between the mlragalas and os calcis the chief 
bond of union is ibe apparalia ligamenloiiu or 
interosseous ligament. This is two aeries of decus- 
sating ligamentous fibres filling up the sinus or 
Ibrameii seen between liiese two bones ; the greater 
number of fibres is at the external and superior 
part of the cavity, where i 

Between the astragalus 
is a ball and socket joint, i 
menlH : the socket of the 
plete at ite inferior part, which is rendered perfeot 

by, 

The tigamentum laterale internum or cakaneo- 

scapho'ideum inferius Meckel 
remarkable and important in tti 
posteriorly, to a tubercle on tV 
part of the oa calcis above the 
forward, forming' a tliick and 
continuation, which supports li 
head of the astragalus, being covered above 



so is found synovial fat. 
mdos navicalarCf which 
e found important liga- 
isiMviculare is incom- 



one of the most 
)le: it is attached 
mer and superior 
LOsity ; and passes 
lewhat triangular 
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synovial or capsular membrane, and constituting 
apart of the joint; and is ultimately riveted ante- 
riorly, upon tlie tubercle of the os navic 

This hgament is remarkable for its structure and 
office, being semi cartilaginous and elastic, and 
thereby permitting' a springiness or yiel 
joint, so that the effects of a shock in leaping are 
considerably dtintnished. 

The ligamenlum dorsale latum or aslragalo- 
seaphaideum, is a broad plexus of fibres ; attached, 
posteriorly, to the scabrous neck of the astragalus ; 
and spreading over the joint at its upper side is lost, 
anteriorly, in the similar liganienls which strengthen 
the other joints on the back of tbe foot. 

Between the os calcis, os cuho'ides, and other 
bones, beside the capsular ligaments, are, 

The ligamentum laterale externum. This, bo 
called in contradistinction from the internum, is dif- 
ferent in its structure, being wholly ligamentous 
and shorter ; it is attached posteriorly, to a tubercle 
upon the inferior and anterior part of the og calcis; 
it proceeds forward and outward, spreading; and 
is implanted upon the outer side of the plantar 
eminence of the os cubo'ides. From this a slip pro> 
ceeds still more outwardly and forward to the tube- 
rosily of the metatarsal bone of the little toe. 

Ligamenlum hngum calcis, or longum plants ; et 
rhomboideum^ or calcaneo-cubo'ideum inferius, pro- 
ceed from the same tubercle : llie first superficially 
and directly, to become inserted into the eminence 
on the OS cubo'ides, and the bases of the metatarsal 
bones of the third and fourth toes : the other deep- 



ly I 

... 

nd 

nd J 



A 



i 



262 
sealed, lying dose to ihe bone, is rhomboid, euhI 
allaclitici anleriorly to llie tubercle on the uader 
surfuce of the os cuboules. 

Ligarnenlum superrug , or caleaneo-cubo'ideum in- 
periui, is a cloreal plexus adaching' the calcis and 
cuboides together, and strengthening the capsule 

Between the oilier bones of the tarsus are to be 
found, beside the capsular, 

Tiie tigameiita plantaria, vel inferiora tram- 
versaria, ftiRCJcles of lig'amentous substance, bind- 
ing the navicular, cuboid, and cuneiform booei 
together : [hese run chiefly transversely. 

The ligametitum ialerale superius, is the moat 
anterior part of the apparatus ligamentoaus ; or that 
between the opposing' aides of the os cuboides and 
navicukre on the dorsum of (he foot. 

The ligamenla dorsalia, are promiscuous bundles 
of fibres strengthening the joints on the arch. 

Ligaments between tue tahsus and mkta* 
TAHflus. Ueside the capsular, (which are /los/eriof' 
and lateral) are the dorsalia, sets of fibres attached 
posteriorly to the upper scabrous surfaces of tho- 
cuneiform and cuboi(J bones, and anteriorly to the 
bases of the metatarsal bones. 

The lig. plantaria are corresponding bundles 
attached, posteriorly, to the base of the inlemal' 
cuneiform, and apices of the middle and external 
cuneiform, and under surface of the os cuboides; 
and anteriorly to the under sides of the bases of (he 
metatarsal bones. 

The ligamenla transversaria postica are seta of 



fibres which traverse the under sidea of (lie baaes 
of the melatarsiii bones, being- successively im- 
planted upon the tubercles seen on their plantar 
aspect. 

The ligamenta Iransversa dorsalia are corres- 
ponding sets ol" fibres, slrelching acioss the upper 
surface of the baae.^ of the metatarsal bones a little 
more anteriorly (as the latter) than the joinU them- 

THE METATARSAL SOKES. Copsular ligamenti at- 
tacbed posteriorly to the circumferenceti of the 
heads of the metatarsal bones ; and anteriorly to 
[be circumferences of the hase» of the phalanges. 

Ligamenlalaleralia, externa el interna, strength- 
ening the sides of the capsules, and passing from 
the tubercles, near the heads of the metatarsal 
bones, to the tubercles on the bases of the phalanges, 

Ligamenta tra/isversaria anlica, are sets of fibres 
passing' along the anterior extremities of the meta- 
tarsal bones, in opposition to the poatica just men- 
tioned ; they have the same office of binding these 
bones together. 

The ossa aes^jamoidea have capsular ligaments. 

capsular, which inclose the joints ; and lateral^ 
which strengthen them. Ueside these, there are 
thecEB on the under aidea of the ahafts of the pha- 
langes, for the tendons of the flexor muscles. 

ACCIDENTS OF THE FOOT. 

Dislocations of the ankle joint are of four kinds, 
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whether complete or incomplete, viz. forward^ 
backwards, or to either side : in the two fernidFi 
the extremity of (lie tibia ia carried before or behiod 

the astragalus : in the laller, the foot is either in- 
verted or everted : and the great distinction in case 
of dislocation inwards, is the accompanying' frae- 
lure of the fibula, which ia an invariable accident 
Fracture of the fibula results from Ihe resistBnce 
afforded by the malleolus externus, which barrier 
to dislocation must give way before that accident 
can take place. Whereag, in dislocation of the foot 
outwards, there is no necessity for fracture of [ha 
inner malleolus, it being less in size than the outer, 
permitting the head of the astragalus to pass it. 

A complete dislocation may happen inwards, 
outwards, or backwards; but cannot tbrwards, owing 
to the formation of the malleolus externua, which 
must in this case be fractured, when it may easily 
take place without laceralionof the ligaments lateral 
to the joint. Dislocation of the tibia forwards isdiffi- 
cult of reduction, by reason of the resistance of the 
extensor muscles. These must be relaxed and the 
foot pushed forwards, by making alever of thehed, 
having made, of course, the extremity of the tibia a 
fixed point. After tlie reduction the injured toot 
must be sustained at right angles, with the leg, by 
a pad and bandage, and rest must be enjoined. 

A dialocalion to either side is easy of reduction, 
and reference must be made to the fractured fibuts 
in that inwards, during the after treatment. 

Dislocation of the astragalus is a serious accident, 
and one difficult of reduction. It is generally car- 
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ried forwards upon the os naviculare, so ihat the 
extremity of the tibia ia opposed to the hody of the 
09 calcia. Here, then, one would imagine, that as 
most of the ligaments uniting the astragalus and 
calcis together, were ruptured, it would be an easy 
thing to replace the fornier bone by mechanical 
pressure froni before backwards; but in too many 
instances this has been found so wedged between 
the end of the tibia the calcis and the naviculare, 
as to rentier replacement an impossibility. The 
consequence has occasionally been that the pressure 
in the soft parts, and other concurrent causes, have 
produced sloughing, and the necessity for subse. 
quent amputation. In a case narrated by Dupuy- 
tren, an incision was made upon the bone, and at- 
tempts made to extract it, which, after great diffi- 
culty, were successful. 

Dislocation may happen to the Joint betwixt the 
anterior parts of the calcis and astragalus, and the 
OS cuboides and naviculare. Now here the liga- 
inentum laterale internum must be lacerated, and 
thai, too, by great force ; for this is an elastic sub- 
stance. The OS cuneiforme internum may also be 
luxated by a fail from a great height. These are 
accidents not easily remedied : the bones are seU 
dom apposed, and it requires great art and constant 
quietude to keep the parts in any thing like coap- 
tation, or to render recovery as complete as pos- 
sible : yet bow can it be, but that iaiueneao should 
invariably follow a destruction of the elastic liga- 
ment just mentioned, or a breach in the arch of the 
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foot ? The phalanges may be dislocated, but these 
are easily reduced. 

Fracture of the metatarsal bones, or of the pha- 
langes, is an occasional accident, produced by 
Tery heavy bodies falling upon them, (or, as I 
have seen it happen, when a cask gets loose on 
deck, in a rough sea), which so destroys them, and 
lacerates the sofl parts, as indeed to render ampu. 
tation the only chance of success. 




THE SUPERIOR EXTREMITY. 

The superior extremiLies in the human subject con- 
ititute the chief prehensile agents : which are 
divided into numerous parts to afford greater ex- 
tent of motion and increased power. The attach- 
nients of these organs to the trunk are very moveable, 
and are rendered chiefly by intervention of soft 
structures, more than by means of joints. It U only 
in the human race, in those animals which use 
their anterior extremities as prehensile agents, and 
in birds, where a clavicle is to be found ; and com- 
parative anatomy teaches us that even among 
these, the link ie often imperfect, or inodiGed very 
considerably, so as to obtain a different office. 

The superior extremity possesses a clavicle, 8ca> 
pula, humerus, radius, ulna, carpus, metacarpus, 
and phalanges. 

CLAVICLE. 

The clavicle, the medium of connection between 
the superior eKlremity and the skeleton, is situated 
transversely at the anterior part of the root of the 
neck. 

It is divided into two portions, termed the sternal 
and scapular, from the relations they bear to these 
two bones. 



The tternal extremity is ihe inner hmlf of (Iw 
bone, which U bent convexly forward, present! a 
roand smooth anterior surface; and a curved and 
flattened posterior, against which lies the subclavian 

The inner part of the sternal extremity is large 
and triangular ; presenting' an arlieular oblique 
surface, which forms, with an iiiLerarticular carti- 
lage and ligaments, a joint between this and 
ihe drat bone of the sternum. On the posterior 
part of the sternal eKtremity near its end, is Been 
a tubercle for the attachment of the ligamentum 
interclaviculare, and another inferiorly for the liga- 
meiitumrhomboidf^um. Also a flat surface superiorly 
for the origin of the sterno-cleldo-inaatoideus ; a 
point posteriorly for ihe origin of the sterno-hyoi- 
deu9 ; a flat surface anteriorly and inferlorly for 
the origin of the pectoralis major ; and a line infe- 
rlorly for the insertion of the subclaviuH. 

The scapular or outer extremity presents a re- 
versed form, being concave anteriorly, convex pos- 
teriorly, and flat above and below. Its termination 
is waved, and broad ; and possesses a little articular 
surface for its connection with the scapula. Ob- 
serve a tubercle posteriorly to this connection, for 
the implantation of the ligamentum conoideum ; and 
remark that the anterior edge of this portion give* 
origin to the deltoid, the posterior edge insertion 
to the trapezius, and the under side to the subclavitMi 

In the fcetus this bone is perfect. 

Observe that this bone is of Ihe shape of an italJe 
/, or if you substitute an /, the stroke across the 



niddle will separate ihe two portions. It 
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e from the Latin word clai 



THE CLA' 



J. The articulating surfaces are, that 
of the clavicle, the interarlicular cartilage, and the 
cavity on the upper botiu of the sternum. 

LiGiME.STs. A double capsular, engaging the 
circunifereiicea of (he articulating aurfacesj and the 
interarticular cartilage. 

The interarticular cartilage is thick, and exactly 
moulded to the forms of the end of tlie clavicle and 
sternal articulation, and makes this a double joint. 

Ligamenta radiala, are Abres attached to the 
extremity of the clavicle, and passing in a diver- 
gence over the capsule and interarticular cartilage. 

Ligamentum inler clavicular e poslicum, passei 
from the point on the posterior part of the sternal 
end of the clavicle in a double form behind ihe joint; 
(be superior set of strong fibres go to the clavicle 
of the opposite side ; the inferior are implanted on 
the hack of the first bone of the sternum. 

The liguinenlum rhomboideum ia attached supe- 
riorly to the tubercle on the under side of ihis end 
of the clavicle, and passes directly downwards to 
the cartilage of the first rib. 

The joint of the other end will be treated of in 
connection with the scapula. 

DlBLocATios OF THE sTEHNAL END. This rate 
accident may take place in any direction but down- 
wards ; that forward ia the most u=ual, there 
being less resistance than in other directiojis. When 
it occurs the accident is easily discerned : llie 
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shoulder and arm must be made a lever, it U easily 
reduced but with diSicully retained; by Ibe same 
apparatus ai in a case of fraclure. 

Fractcre. This accident is frequent, becauM 
the bone is slender and very moveable; and it 
occurs to a much greater extent than dislocation, 
and usually afTccls the middle portion. 

In ihe treatment of both fractured and dislocated 
clavicles, a targe wedge-like pad must be put 
under the armpit, so as to make extension, and the 
arm must be hound to the side underneath by a 
bandage, carried round the body ; in a dislocation 
a compress upon the joint, and a crucial bandage 
is proper. 

The figure of 8 bandage, 
quate for its purpose, is in too ci 



sceedingly inade* 
nmon nse. 



SCAPULA. 

This is a triangular bone, situated upon the 
upper and posterior side of the thorax, in opposition 
to the first six ribs, between which, however, and 
this, there is a thickness of muscle. 

The body of the bone being triang 



,aidofci 









Three angles. 1 . The anterior angle is the 
thickest part of the bone, and constilulea that which 
is analogous to the head, it possesses an oval articular 
cavity, termed glenoid from its shallowness, which 
receives the head of the humerus. The medium 
of connection of this to the body of the bone is the 

2. The superior angle is that wliich presents 
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upnards and outwards from the upper part of the 
bone : il gives insertion to the levator ecapuln. 

3, The inferior angle \a acute, and presenla 
downwards and backwards, here the bone is crossed 
by the latisaitnus dorsi. 

Three mauoins. 1. The anterior margin, be- 
tween the superior and anterior angles, presents 
upwards and tbrwards, and is sharp. 

2. Tlie inferior margin, between the anterior 
and inferior angles, presents downwards and for- 
wards, and is rough : and it gives origin to part 
of the teres major and teres minor muscles. 

3> The posterior margin or base, presents back- 
wards, and is (he longest, giving insertion to the 
rhomboideus and serralus matjor anticiis. 

Three processes. 1. Spinous process, which 
arises upon the upper part of the back of the bone, 
and, enlarging, divides that into two surfaces; it 
g-ives insertion to ihe trapezius, and origin to the 
deltoid muscle. 

2. The acromion is the enlarged continuation of 
the spinous process, bending, so as to cover the 
glenoid cavity, and protect the upper part of the 
shoulder joint : it is Hat above and below; articulated 
with the scapular end of the clavicle; gives insertion 
to the trapezius ; and origin to the deltoid. 

3. The coracoid process, so called from its re- 
semblance to a crow's beak, projects from the 
inner side of the root of the neck ; it is curved out- 
wards, and gives origin to the omo-hyoideus, co- 
raco-brachialis, and short head of the biceps. 

Three possx. 1. Foiia supra-spinata, that part 



of the iloraum of the bone above the spinous proceu 
It gives origin to the supra-Bpinatus muwle. 

2. The f. infra-spinala, is that part of thedoraum 
belotv the spinous process ; it gives origin to the 
infra-apinatus, and teres-major muscles. 

3. Fossa subscapularis or venter, the inner con- 
cavity ufthe bone, giving origin to the Bubscapulam 

largest, being 

it gives pasi^uge to the lendi 

2. The coracoid notch is 
coid process: it give 

3. The semilunar 
rior or anterior margin, ■ 
continuation of Ihe sup; 



1. The acromion notch, is the 



1 ot llie eupra-spiaalui. 
tuated under ihe cora* 
the tendon of the 

I situated in the supe- 
1 13 occupied with the 
scapulary artery and 
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FtETAL STATE. The has 
head, are carlilagin 
epiphyses, the head 

Observation. 

scles prevent the thi 



coracoid, and 
; the former soon becoiDB 

apophysis. 

! continued action of the 
ikening of the body of the 
bone; in after-life it gets almoat transparent bj 
reason of the change which the osseous system uni< 
versally undergoei. 

Connections. Tbe connections of the scapula 
with (he trunk are wholly by means of soft structure, 
and with the clavicle by a capsule, and strong 
superior and inferior ligaments ; also the 

higamentum conoideum is attached superiorly t» 
a tubercle upon the external side of the clavicle, and 



descending is affixed to the coracoid procc 
scapula. 

The ligamcnium trapszoideum extends from the 
extremity of the coracoid process of the scapula in 
an expanding form, to the under edge of the cla- 
vicle. These ligaments are so very strong that 
no motion is permitted between the bones. 

Ligaments proper to tue kcapvla. Liga- 
mentutnproprium MatigularescapuUeh aitached in 
a narrowed collected form to the poalerior edge of 
the acromion process ; widens, becoming thick at 
its edges, and thinner in the centre, and is implanted 
broad and triangular upon the external side of the 
coracoid process. 

Jjigamenium posticum scapula stretches across 
the semilunar notch of the scapula, forming it into 
a foramen. 

Fhactuiies of tue scapula. These are not 
very common, because of the naobilily of the 
bone, and its being covered with muscle; yet the 
processes are more liable, and suffer this accident 
not unfrequenlly. The acromion may be broken : 
here the symptoms are an unusual declension of the 
shoulder, with an evident crepitus when the arm 
is raised. The treatment is lo raise the arm and 
keep it so by binding it to the side. In fractures 
of the base or body, very little if any dislocation 
of the fractured part takes place, Ihe muscles being 
a natural support, [n fractures of the neck, the 
arm falls as in a dislocation, it must therefore be 
supported and bound to the chest while a pad is 
placed in the axilla. When Ibe lower angle is 



frautureil, the shoulder must l)e depressed to meet 
tlie broken portion, under wldch a compreM and 
bandage must be put. WJien llie coracoid procen 
auffers lliat injury, (lie iniigcles arising from it must 
be relaxed, the arm must be flexed upon the breast, 
and coii£iitid there wilh a compress aod bandage^ 
under ihe dislocated extremity of the bone. 



Tliis bone cOD9(iluLes the sole support oF the arm, 
and enters inlo the formation of Ihe shoulder and 
elbow joints. It is of a cylindrical form ; and ex^ 
panded into procesaea at Us estremiliea, for the 
purposes of articulation, and the implantation ot 
muscles. 
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attachinent ofthe capsular ligament. 

Tubercula major, A large protuberance, sir 
tuated on the outer and posterior part of ibe head* 
of the bone ; having three oblique surfaces upon It, 
which are formed for the insertion of three muscles 
from tlie scapula : one levator of the arm, supra 
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spintttus, inserteil on the uppermost ; one abductor 
and rotalor outwards, the in fra-spiiiatiis, inserted 
upon the middle; and one extensor, the teres minor, 
inserted upon the lowest of ihe three surfaceii. 

Tubercula minor. The lesser tubercle is situated 
at the anterior part of the surgical heai) ; and is 
altogether occupied with the insertion oF the ab- 
ductor and rotalor inwards, the subscapularis. 

Fossa bkipilalis. The bicipital groove is that 
furrow which separates the two tubercles; it \a 
continued down for a short space along the superior 
and outer part of (he upper ihird of the humerus, 
and is insensibly lost. It contains the tendinous long 
head of the biceps flexor cubitt. On either side of 
it below the tubercles, are to be seen two elevated 
margins, thus named: — 

Margo pecloralis. This extends downwards on the 
outer side of the bicipital groove, from the greater 
tubercle, and becomes insensibly lost with the ex- 
tremity of the groove. It gives insertion to one 
of the flexors of the arm, the pectoralis major. 

Margo lato-teres. This extends downwards on 
the inner side of the bicipital groove, from the 
lessier tubercle, and ii also insensibly lost with the 
groove itself. It gives insertion to the primary 
depressors of the arm, (he latissimus dorsi, and 
teres major muscles. 

Observe the difference between the surgical head 
and neck, and the anatomical. In surgery the 
bead comprizes the anatomical head and neck, 
properly so called, and the tubercles, while the 
neck is considered to be that part which forms the 
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link of connection betwixt them and the ehafl, and 
which is here very much contracted ; whereas ths 
anBloinicai head h merely ihe articular surface, 
and the neck the narrow fosse for the atlaclmient 
of the capsule. 

Shaft. One of the greatest peculiarities of ibe 
■haft is its twisted form, as though, when soft and 
semioBBeous, the muscles by their action had affected 
il. At its superior part it ia somewhat circular, at 
its middle it is angular, and gradually towards ill 
lower part it assumes a Rattened extended fornii 
On it are several points worthy of mention. 

Processus delloiiles. This is a rough angular 
elevation, on (he outer and anterior aide of the 
upper part (of the m iddie third) of the huoiertis, fm 
the insertion of the deltoid muscle. 

On either side of this process are two flat sur- 
faces, for the origin of the bifid head of the bracbi- 
alis internuB muscle. 

Sulcus spiralis. This is a groove, extending 
obliquely downwards and outwards, along' the in- 
ternal and posterior part of the middle third of the 
bone, formed between a surface above for the origin 
of the long head of the triceps, and another below for 
theshorleat head of the triceps or brachialis externiw. 
This groove is made by the spiral nerve, and ramus 
profundus magnus of the brachial artery; which 
both recede from the main continuations of the 
nervous and arterial trunks, which are found de- 
scending longitudinally on the inner side of the 
arm, overlapped by the biceps muscle; and dip 
downwards and backwards between the long and 
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short heads of the triceps, and therein form upon the 
bone Ihe aulcuB apiralis. 

Canalis medutlaris. This is an oblique canal, 
entering the middle third of the shaft of the bone, 
at its internal and anterior part; it transmits the 
medullary vessels lothe anterior. 

The lozcerpart of the shafl is expanded so as to 
present an anterior convex, and a posterior flattened 
surface; and by its gradually widening, it gives a 
greater extent of surface to its extremity, which 
enters into the formation of the elbow joint. The 
processes of the lower third of the bone, and of the 
extremity are ; — 

The two condyloid processes. 

The external condyle is the smallest of the two ; 
and has an inferior surface of an orbicular form, 
covered with articular cartilage, which is opposed 
to the head of the radius; and an external rough 
surface, giving origin to the whole of the supinator 
radii brevis ; and a posterior rough surface, giving 
origin to the extensor muscles of the wrist, ex- 
tensor carpi radiulis longior et brevior, and extensor 
carpi ulnaris ; as well as to the 
tensor digilorum communis. 

The internal condyle is the lar 
its rough tubercle projects more 
But if a line be drawn eijually a 
the joint, then the external will be found lo give 
as much, if not more, surface to the articulation than 
the internal. The articular inferior surface of the 
internal condyle, is an oblique circular trochlea, 
having its internal edge elevated into a sharp ridge, 
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and bein|^ supplied with an inlernal perpendicular 
h surface, which does not enter into the form- 
of the joint ; while ila external edg-e is simi- 
larly elevated, but to a less degree, into a circular 
ridge of boBe, covered entirely with articular carti- 
lag'e, and continuous with the articular surface of 
the external condyle, between which two it makes 
a natural division. Th'a arrangement of the upper 
part of the elbow joint is important. The obliquity, 
caused by the internal part being lower than the 
external, gives to the hand, when flexed, a folding 
direction, by which it is carried upon the breast and 
not upon the arm, to tio which considerable rotation 
of ibe shoulder Joijit must otherwise lake place. 
The inlernal part of the internal condyle is a tubercle 
which gives origin to the flexor muscles of the 
wrisl, and pronator radii leras. (Their order of 
origin and names are, pronator radii teres, flexor 
carpi radialis, pahnaris longus, ilexor carpi ulnaris, 
and flexor suhlimis perforatus.) 

External spine, is a ridge extending downwards 
along the outer part of the inferior third of the 
bone to the enternnl condyle, where it ends. It 
gives atlachnient to the external intermuscular liga- 
ment ; which is, in fact, merely a process of ligar 
mentous substance substituted for bone, extending 
if Ihe deltoid muscle downwards 
ichialis internum and triceps exte- 
rior brevisaitnus, or brachialis esternus, separating 
them, giving origin to the supinator radii longus, 
and having enveloped in its substance Ihe conl' 
tinuulions and inosculation of the ramus profundi!* 



between the bra 



magnus arteries brachialis, and ramus recurrens 
arteris radialix, the one deacending in the sulcu* 
spiralis, the other ascending before the elbow joint 
and external condyle ; as well as the continualion 
of the spiral nerve,— recollect this. 

Internal spine- A mere line, seen however to 
be conlinuous, more or less distinctly in different 
subjects, with the margo-lalo-teres, and conse- 
quently considerably longer, although less promi- 
nent than the external spine. It also gives attach* 
ment to the internal intermuscular ligament, which 
is a similar pi*ocessof ligamentous substance as that 
before described, extending from the insertion of 
the CO raco- brachialis to the internal condyle; it 
gives origin to part of the triceps extensor brevis- 
sinius, and brachialis internus ; and has in its sub- 
stance the inosculation of the profundus minor and 
anastomodic branches of the brachial artery, with 
the ulnar recurrent. 

Two FOBS*. Fossa coronoidea, is a small an- 
gular cavity on the anterior surface of the extremity 
of the bone between the two condyles, and above 
the articular trochlea. It is not included within the 
capsule, but is implicated in. the formation of the 
Joint, and in flexion of the forearm, receives the 
coronoid process of the ulna. It contains synovial 
substance. 

Foiaa anconoidea, is a large oval depression, 
situated at the posterior part of the inferior extre- 
mity of the bone, between the two condyles, and 
above the articular surface of the Joint. It is also 
connected with the joint, but not included in the 



capsule, bul receives b extension of the tbre-Bioi, 
the anconoiii process, or olecranon of the ulna ; ami 
likewise conlaina gynovial substance. The bOH 
between these two hollows is exceedingly thin, mi 
in old persotiit almost transparent. 

Sulcus cubitalis. This is a groove distinctl; 
perceptible at the root of the inarticular ioternal 
condj'le. It is formeri by the cubital nerve, whieh 
is situated here just before h passes into the fore- 

FtKTAL STATE. In the foetus the extremities of 
the bone are cartilaginous, and at a aubsequeni 
period, by the process of ossification, the head, wi& 
the greater and less tubercles, and the condjb 
with their arlicular surfaces, became epipbysM; 
duringthe period of^outh, these epiphyses eartj 
unite with the shaft into an osseous continuity. 

Articulations. Superiorly, with the scapulsin 
a ball and socket joint : inferiorly, with the radia 
and ulna in a compound ginglemus joint. 

TtlE SUOVLDEA JOINT. 

The arlicular surfaces of the shoulder joint are 
the head of tlie humerus, and the glenoid cavity of 
the scapula, by which, and the capsular ligamesl, 
iLis is constituted a hall and socket joint. 

Capsular ligament. This is a spacious firm tei- 
lure, attached, internally, to the circumference of 
the glenoid cavity of the scapula; and, extemallv, 
to the circumference of the articular ball 
humerus, or to the anatomical neck of the bom 
It is perforated at the most external part of ib 
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attachment to the humerus, to give egress to ihe 
long head of the biceps, which arises within the 
thick part of the capsule, bu t not within the joint, 
as some afHrin, (for it is separated from it by a 
thin synovial sheath — the theca bicipitis, which ia'a 
continuation ofliie inner lamina of ihe capsule.) 

There is no other ligament to this joint, but this 
is Burrounded by so many organs that its strength 
is maintained as well as its mobility, which could 
not be the caae if its braces were ligamentous. In 
the first place, we have ihe acromion process of 
the scapula, the scapular extremities of the clavicle, 
and the ligamentum triangulare scapuls, giving an 
osseous and ligamentous bulwark to its superior part : 
the coracoid process upon its internal side ; and the 
thickness of the deltoid muscle covering it esten- 
aively on its superior and eslernat parts: then we 
have the tendon of the subscapularis, passing over, 
and thickening with a process of its substance, the 
anterior part of the shoulder joint : more superi- 
orly and posteriorly in like manner the supra-spi- 
natua; more posteriorly the infra-spiiialus; and 
lastly, the teres minor ; the tendons of each of 
ivhich closely envelop and thicken the capsule, 
and form a moveable support, together with Ihe 
tendon of the long bead of the biceps, before men- 
tioned. 



DISLOCATIONS, FKACTURES, £TC. OF THE HUMERUS. 

In a ratio to the extent of latitude of motion al- 
lowed to a joint, so will be its liability to dislocation, 
and the diversified derangement of position of the 
aba 



dUlocated part Thu» we have seen in ihe hip 
joint, which is an extensive one, thai many varie- 
liea of luxation occur ; ko is it with the shoulder 
joint, and even more remarkably, and much more 
frequently. So numerous are dislocations of the 
shoulder joint, that (hey occur to as great an ex- 
tent as to equal, in point of number, all the olher 
dislocation of the bones of the skeleton at large, 
which might take place in any g-iven period of lime. 
Every circuiiislaiice in connection with this joinl 
seems, on superficial inspection, to afFord facilily 
to dislocation ; the shallowness of the socket, the 
largeness of the ball, the mobility of the arm, the 
paucity of ligaments, the thinness and loosenest 
of the capsule, anil at the lower part, the non-re> 
SLstance of any organ ; and lastly, the strength of 
the muscles, which when acting, for instance, spa»> 
niodically or to an undue extent, actually protrude 
the head against the opposite part of the capsule: 
all these seem very intluenlial predisposing- causes, 
rendering the arm liable to dislocation, whenever 
any slight exciting causes should take effect. But 
then we must cast into the opposite scale of our judg- 
ment the?e other considerations, which plainly 
convince ua that (he protection of this joint has iiol 
bc-en neglected ; namely, the mobility of the sca- 
pula itself, by which the joint is made to yield to 
force, and not to hazard an unsuccessful resistance ; 
the bulwark, before mentioned, of llie acromion, 
clavicle, and ligametitum triangulare, preventing 
completely a direct dislocation upwards; thirdly, 
the close embrace of the tendons of the scapular 



muscles, each of which being a con trading orgatf, 
does by its own power and capacity retain the 
bead of the bone ag'ainst its socket, and by its elas- 
ticity, yield to the operation of llcsion or entension 
hy a passive con<^ent to the action of the muscle 
immediately antagonizing; and lastly, by the in- 
fluence of those other muscles of the arm which 
exert their active contracting- capabilities on the 
lower part of the scapular extremity of the bone 
at a greater distance from the seat of motion; viz. 
the delto'idea above, the pecloralis major anteriorly, 
and the latia^linusdorsi, and teres major, posteriorly ; 
all as it were antagonizing each other, yet pro- 
ducing, by their combined operation, a moveable 
yet firm support to the shoulder joint. To the 
predtspoiing cause of dislocation of the nhoulder 
joint we have mentioned before, we will merely add 
paralysis of the dello'id, and relaxation of the cap. 
Buie, and scapular muscles, aa belonging to that 
immediate class. 

The eKciting concurrent causes (fur there ig 
no such thing as a single cause, except it be the 
great First Cause,") are, the external force applied to 
the hand, elbow, or arm, the position of the liinb, 
and the arrest of the shock communicated from the 
bead by the capsule of the joint; so much for the 
mere external violence and its method of producing 
its effect. I!ut there is another and more important 
exciting cause arising from active contraction of 
the muscles; the instinctive exertion of whose powera 
is found to produce iheaccident they are intended lo 
prevent. Let us suppose, for instance, that a man 



is falling from some scafiblclln^ over the mouth of 
a. well; lie exletids hisarma as lie falls bo aa to bring 
them over lis mouth, and thereby alterapts to keep 
himself suspended thereon ; but the impetus of hia 
fall is too great for his arms to resist, they are 
therefore obliged to yield as he enters the top of 
the well, and a new direction is given to them by 
the hands becoming elevated, and the head of the 
humerus being opposed to the axillary reg-ioo ; at 
this time the deltoid contract instinctively with Ihe 
pecloralis, the teres major, the lalissimus dotsi, 
and the scapular musclea, with an intention of 
liKing the head of the bone against the glenoid 
cavity, and thereby allowing ibe force to be trans- 
mitled to [be moveable scapula, which cannot be 
dislocated; but instead of the head of the bone 
being opposed to the scapula, it is resting against 
the thin axillary portion of the capsule, which 
can afford no resistance to the muscular contraction, 
and therefore a dislocation downwards into the axilla 
is the consequence. Although, however, we ate 
obliged to describe this aa an accident of degrees, 
yet both the force from without, and the resistance 
by the muscles, are consentaneous in their action 
and effects. 

Varieties of dislocations. There is however a 
difierence of JiabiUty to dislocation at various 
points of the shoulder joint. The head ef the hu- 
merus cannot be dislocated upwards primarily, 
because of the resistance of the acromion, the cla- 
vicle, and the ligament. But at other poiuts of the 
socket, that is to say, downwards, forwards, and 
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A dislocation is called primitive, 
of the bone retains the position which i: 
wben first protruded from the capsule. Primitive 
dislocation may take place, downward into the 
axilla; rurward behind the pecloralis major; and 
outward or backward beneath the spine of the 

A dislocation is called consecutive, when from 
any cause, such as a fresh fall or blow, much un- 
skilful manipulation, or muscular contraction, the 
bone alters its position without, the capsule. Thus 
a primary dislocation downwards may, by the action 
of the deltoid and pectorahs, become a consecutive 
one upwards and inwards ; or if an empiric should 
attempt to reduce the same, a consecutive disloca- 
tion inwards may be the consequence. Now 
observe two things in reference to a consecutive 
dislocation, lat. That the capsule must be lace- 

JD a primary; and 3dly. That this is a more dif- 
ficult dislocation to reduce than a primary, because 
the laceration of the capsule is at the point of its 
first luxation, at a distance from the position of the 
'eforek is essential that 
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Symptoms, To acquire an accurate IcnowledgB 
of the BytDptonis of the various dislocationfi, \i\* 
necessary lo become acquainted with certain cir- 
cumstances common lo all, and then with the pecn- 
liarities belonging ta each. ' 

In every dislocation of the humerus, an udq^ 
tural depression exists below the acromion) a pomt 
of the joint tha( is always prominent and full, by 
which that process of bone is made to project more 
than naturally ; all ihe motions of the arm that are 
capable of being made, are limited in estenf, as well 
from the situation of ihe head as the effort of tha 
patient to retain it in a fixed position, they likewise 
cause very great pain when attempted ; the patient 
supports his arm, brings forward his shoulder, and 
bends his trunk towards the affected side. Id 
addition to these may be enumerated those symp- 
toms, which point out the peculiarities of each 
dislocation. 

DoattJtards : the arm is rather longer than in 
the natural state ; it is capable of a little outward 
motion, but forward or backward motion causet 
extreme pain ; the elbow is thrown outwards, and 
an angle is made with the body by the arm, in 
consequence of the contraction of the muscles above 
the joint. The patient is seen also to incline 
towards the side of the accident, that he may rest 
hia elbow upon his hip, and prevent motion, the caiue 
of increased pain, and keep the head of the bone 
from pressing upon the vessels and nerves in tlie 
axilla, whereinto it is protruded, and where it mBf 
be felt. 



Inwards or forwards : in addition to the general 
symptoms, may be seen, a separation of the arm 
from the body, and a throwing backwards of the 
elbow; a protuberance beneath the pectoralis 
major, caused by the head of the bone ; but not 
much difference in the length of the arm. 

Backwards or outwards : this is known by a 
hard tumor presenting ilaetf under the spine of the 
scapula, upon the inferior spinaled fogsa, and be- 
neath tlie belly of the infra-spinatus muscle; the 
elbow will be thrown outwards and forwards, and 
a little downwards ; and the arm will be to a amall 
extent increased in length. 

Reduction. When the dislocation is down- 
wards, then the bone may be restored by placing 
the left hand under the axilla and depressing the 
humerus, using it as a lever ; elevating (he bead at 
the same time, so that it may be pushed into its 
place. Or the patient being laid in a recumbent 
posture on a table or sofa, near its edge, the sur- 
geon binds a wetted towel immediately above 
the elbow, upon which he ties a. handkerchief; then 
with one foot resting upon the floor, he separatee 
the patient's elbow from bis side, and places the 
heel of bis other foot in the axilla; and steadily 
drawing llie arm, by means of the handkerchief, 
outwards, with more or less ibrce, the head re- 
gains its proper position. 

When the luxation is inwards, extend the hu- 
merus in the outer direction, into which it is thrown; 
then make it to describe a segment of a circle, «o 
aa to appose the head directly towards the gieaoid 
cavity, that U, upwards and outwards. 



The same holds ^ood in reference lo a dislacalion 
backwards and outwards, only reversing' the &• 
reclion of [he head after ihe extension, i e. for- 
wardii, upwards, and inwards. 

In these case<i, ihe extending' force may be mo- 
ditied to meet the neceaailiea of the case, from! 
lowel to the pulleys ; and if any great opposition is 
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the age of the dislocation, bleed in the one case, 
and use extensive power in the other, moving the 
arm about to destroy cellular adhesions, and em- 
ploying stronger mechanical agency. 

FnAcrrBE. This may be either transverse, 
oblique, or longiludinal, although the latter is de- 
nied by many: it may occur at any point of tbe 
bone, at its head, its shaft, or extremity. 

Fractures of the humerus are generally attended 
with deformity ; those of the upper third, above 
the insertion of the deltoid, wiil have that muscle 
as the chief agent in displacement; those near the 
extremity, will be less hkely to be displaced bj 
reason of the braehiales muscles forming natural 
bands, closcfly enveloping the bone on both sides- 
Fractures of the neck, and oblique ones of ibe 
middle third, are invariably attended with displace* 
ment. From this and other symptoms, the diag« 
nosis is very evident. 

Treatment. In fractures of the shaft, after & 
perfect apposition of the displaced bone, pass a 
short roller bandage around the arm, or a piece of 
flannel ; then fix three splints to the inner, outer, 
and posterior sides of the arm, making the outer 



of a length to reach below the elbow. Theae 
must be secured by another roller, sufficiently tight, 
and the forearm supported in a sling. 

Fractures,of the neck, or that is to say, of the 
narrow portion of the bone below the head and tu- 
bercles, being coapted by extension, etc., the 
Burgeon has to employ an apparatus to prevent 
motion, and to keep the shaft and head in right 
bearing with each other. Let the assistant still 
keep the hmb moderately extended, while the sur- 
geon, having previously made his rollerbandage wet 
in spirituous lotion, fixes it, at its lower end, around 
the thickness of the forearm ; and thence continues 
to bind round (he arm from below upwards, making 
every turn lo overlap the preceding, and manceu- 
vering, to prevent creases where the thickness of 
the ar-in is variable, ile is now to pass it twice 
across the trunk and under the asilla of the opposite 
arm, until it reaches the top of the shoulder, where 
its remaining portion must be retained by an assist- 
ant. Ue now places the splints ; one in front, ex- 
tending from the elbow-joint to the end of the cla- 
vicle; the second from the outer condyle to the 
acromion ; the third, posteriorly, from the under 
edge of the teres major to the olecranon. These are 
retained in their position by an assistant at their 
lower pari, while the surgeon brings the bandage 
down over the splints, lo keep them together ; a 
thick compress or pillow is now lo be put into the 
axilla and fixed there, by pins, to the roller. Now 
the arm is to be approximated lo the chest and 
bound up on the pillow by a roller passed around 
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Hand ihe Ifaoras ; anJ lastly, the forearm 
placed in a sling. 

A case of longitudinal spWuing of ihe head 
occurred in the practiceof Mr. Gctmrie; anollw 
case in Westminster hospital, was lately subjed' 
dispute between that surgeon, who maintsineil 
it was longitudinal fracture, and Mr. Ltbii, 
considered it separation of the epiphyses, 



The bones of the fore-snn are, the tjlna, siliaUi 
most inwardly ; and the radius, outwardly. 



CLNA. 

situated at the inner side ot 
i parts. 
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This bone 
forearm, and is constituted of three 
extremities and a shalY. 

The superior exlrtmili/ isi called the seas, anJ 
forms the thickest part of the bone, and that vhii 
is in coaptation with the inner condyle of the liB- 
ineruB. Observe on it the tbllowing processestri 

1. Processus anconeus or olecranon^ curved!^ 
thick, and constituting the superiarmost part of tin 
bone: its anterior surface is articular, its posienK 
rough, and its apex pitted for the insertion of ih 
triceps extensor cubiti. 

2. Coronoid process. This process ia smA 
and placed on the superior and anterior parlaribi 
head, below and in front of the latter. It is shsTpi 
and is for the perfecting of the hinge of the JDiot 
This process ig received, in flexion, into llie ftsi 
coronoidea of the humerus ; and the olecrai 
the fossa anconoidea in the act of extension. 
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3. The great sigmoid cazUy. Semilunar in form 
and articular, is constituted, on tlie superior part of 
the head, hy the superior surfaces of the olecranoid 
and coronoid processes. This cavity is in adapta- 
tion to two inner thirds of the articulating trochlea 
of the humerus, and consequently it is divided in 
the centre into two inclined surfaces, by a raphe, 
which is opposed to the sulcus seen in the articu- 
lation of the hutnems. 

4. The lesser sigmoid eavilg, also semilunar and 
articular, is very small in comparison with the 
former. It is situated at the outer side of the head 
of the ulna, at the root of the coronoid process. 
This farms for the head of the radius a trochlea, 
which is furnished with a tubercle before and 
behmd, for the attachments of an orbicular liga- 
ment encircling' that bone. 

5. The tubercle, situated at the under side of 
the root of the coronoid process, is rough and ele- 
vated to give insertion (o the brachialis internus. 

6. An inclined plane upon the superior and 
external side of the head, for the lodgment of the 



The SHAFT is triangular, somewhat broad near 
the head, and gradually narrowing and becoming 
rounder towards its end. Observe upon it three 
spines, and three surfaces. 

1. The external angle or spine, is the shortest, 
and extends throughout the whole lenglh of the 
bone. It is opposed to the radius, and gives at. 
tachment to the interosseous lig;amen(. 

a. The anterior spine, extends from the tubercle 



along the inner and anterior side of the bone, in a 
rounded form j it serves to divide the anterior ani 
internal surfaces. At ita lower third, it becomei 
Buddenly bold and promineot, lo give origin to th( 
pronator quad rat us, 

3. The posterior spine extends from the olecnti 
non in a waved form along the back of the bone, 
being lost towards the lower third ; it is sharp, and 
divides ihe posterior and internal surfaces : at its 
upper part it gives insertion to the anconeus, and 
below, origin to the extensor carpi ulnaris. 

4. The anterior surface is somewhat flat and 
inclined towards the external spine, so as to form 
half of a concavity, completed by the interosseoua 
ligament and the radius: it gives origin to thft 
flexor profundus perfbrans, and at its lower third ii 
covered by the pronator quadratus. 

5. The internal surface, between the anterior 
and posterior spines, gives origin to the flexor 
profundus at its upper part; and at its lower third 
is unoccupied with the attachment of muscles. 

6. The posterior surface at its upper part, givea 
origin lo pari of the extensor carpi ulnaris and in* 
sertion to the anconeus : at Its middle third, origin 
to the extensor ossis metacarpi pollicis, extenaorei 
primi et secundi Jnternodii, and indicator; and at 
its lower part it has no muscular attachments. 

7. The canalia meduUaris, is seen on the anterior 
surface, slanting upwards. 

The INFERIOR EXTREMITY is somewhat circulai^ 
and very small. Observe upon it, 

1. The styloid process, a prolongation of bone 
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(rom the inner and posterior part; it gives allacli* 
ment to (he interarticular cartilage, internal lateral 
ligament of the wrist, and carpi annulare. 

2. The circular button hag two articulations: 
one inferiorly, to form part of ihe wrist joint; and 
one laterally and enternally, to join with the extre- 
mity of the radius. 

3. A sulcus beliinti the styloid process, for the 
tendon of ilie extensor carpi ulnaris. 

In the ftetus the shaft is ossified, having cartiia- 
giiious eslremities, which soon become epiphyses. 

fiADllIS. 

This bone, situated at the outer side of ihe 
forearm, in contradistinction from the ulna, ii 
smallest at its upper, and largest at its lower extre- 
mity. It takes its name from its describing the 
segment of a circle in its motion around the ulna. 
Divide it into shaf) and two extremities. 

The SUPERIOR EXTaEMiTY [wssesses the following 

1, Head, a button-shaped, circular, articulating 
process ; concave superiorly, to fit the round end of 
the humerus; and convex laterally, to roll in the 
lesser sigmoid cavity of ihe ulna. 

2, The cereix, a distinct, narrow neok, connect* 
ing the head with the shaft, and surrounded by the 
orbicular ligament. 

3, The tubercle, situated below the neck at the 
inner part of ihe bone, is n prominent process, 
giving insertion to the biceps flexor cubitl. 

The SHAFT or body of the bone, is, like the ulna, 
divided itito three spines and three surfaces. 



1. The internal spine, which is sharp, gi^Bi 
attachment to the interosseous ligament. 

2. The external spine commences below the 
tubercle, and between the anterior and external 
surfaces. It is sharp at its upper third, to g-ive 
origin to the flexor subhmisperforotus; obtuse, and 
almost loBt at its middle; and sharp again at its 
lower end, giving insertion to the supinator radii 
longiis, and pronator quadratus; it terminalea in 



the 



spin. 



. The posterior spine is ill-defined ; its most pro. 
Miinent part is at its niidtlle third, where it is con- 
founded with a rough eminence on the outer side 
of the shaft, called processus rotundus^ for the in- 
aerlion of the pronator radii teres. 

4. The anterior surface, below the tubercle, and 
between the inner and outer spines, is concave, 
giving origin to part of the flex, sublimis perf. and 
f. longus pollicis. The pronator quadratus crasMt 
its lower part. 

5. The external surface is rounded, and covered 
by the supernator radii longus, et brevis, and ex- 
tensor carpi radialisloiigior, etbrevior ; it possessea 
the p. rotundus at its middle ibird for the pronator 

6. The posterior surface is irregularly flat, giving 
origin to the extensor ossia metacarpi pollicis. At 
its lower third it is covered by the extensor lendooft 
of the thumb, (indicator,) fingers, and hand. 

The LOWER ESTi(E.MiTy is the thickest portion irf! 
the bone, which possesses the following parti 
worthy of mention. 



1. The large scaphoid cavity, cuiwlitulin^ iu 
extreme articular bollow, forming the major part 
of the notch for the carpus, which is completed by 

inlerarticular cartilage. 

2. The small scaphoid cavity, silualed at the 
inner side of the bone, also articular, and receiving 
llie circular extremity oFthe ulna. 

3. The sii/luid process, at the outer side of the 
extremity ; a point of bone eking downwards, bo as 
lo deepen the concavity of the arlicuiar socket, and 
give attachment to ligaments ; at its root is inserted 

'the supinator radii long us. 

4. In the posterior side of the extremity are nu- 
merous sulci, formed for the passage of the exten* 
Bor tendons. Their order from without inwards, is 
as follows : — most outwardly, est. ossis mefacarpi, 
and primi internodii ; then, more inwardly, a sulcus, 
for the ext. carpi radialis longior, etbrevior; still 
more inwardly, a small one for the secundi inter- 
nodii ; and most inwardly, a large one, divided 
into two, for the indicator and extensor communis 
digitorum. 

This bone, in the f»Btus, is in three parts, of 
which the head and extremity are epiphyses lo the 
shaft. 

The surfaces of the elbow joint are the articular 
condyles of the os humeri, superiorly; (he great 
sigmoid flexure of the ulna, inferiorly and inter- 
nally ; and (he lesser sigmoid cavity of the ulna, 
with the round head of the radius, revolving in it, 
tnferiorly and externally. The ligaments are 
atrong. 



The ligamentum capsulare. This is two-fold) 
viz. an internal synovial inenihrane, and an external 
condensed structure. It ia attached, superiorly, to 
the circum Terence of ihe articular surfaces of the 
condyles of the liumerus, so loosely as to jiermit 
n and extension of the arm without Etrelching; 
excluding the synovial masses in the fosss, yet per- 
mitting the inner membrane of the capsule to be 
carried into them, and these masses to be com- 
pressed by the processes of ihe ulna. It is atlached, 
inferiorly and inlernaily, to the sharp margins of 
the coronoid and anconoid processes, around the 
greater and sigmoid cavity of the ulna, and to the 
circumference of the lesser sigmoid cavity, exter- 
nally and inferiorly. 

The head of the radius is inclosed within the joint 
by the outer lamina of the capsule becoming in- 
creased into a circle of thick ligamentous substance, 
passing around the neck, and having attachments, 
anteriorly and posteriorly, to the articular surfaces 
of the lesser sigmoid cavity, to tubercles upon the 
outer side of the ulna. The thin synovial membrane 
of course is reflected over the head : the outer liga- 
mentousband encircling the neck, called ligamentum 
orbiculare, is described as not attached (o the ra- 
dius at all : but there is of course sill! (o be seen an 
extenuated continuation of Hbre, which is lost upon 
the tubercle and upper part of the shaft. 

The ligamentum laterals exlernum, is a fasci- 
culus of strong fibres, strengthening the outer side 
of the joint ; it is attached, superiorly, to the ex- 
ternal condyle; and, inferiorly, is lost upon the 
orbicular or coronary ligament just described. 
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The lig. later, internum in like maimer spreads 
upon the inner side of the joint; ia altacbed above, 
to the inner condyle ; and, inf'eriorly, i? lost in a fan 
shape upon the inner flat side of the ulna, between 
the anconoid and coronoid processes. 

The lig. inlcrotseum, is a membraae, expanded 
between the outer spine of the uina and inner spine 
of the radius ; it is imperfect above, and g'ives origin 
to muscles ; (o the description of which it chiefly 
belongs. 

DISLOCATIONS A.NS FKACTUHEBOV THE FOItEABM. 

DiSLocATios of the elbow joint may occur in 
four directions, viz. laterally, where it is neces- 
sarily imperfect ; backTrards, where it is perfect; 
or forwards, which is very rare, and requires a frac- 
ture of the olecranon. In addition to these cases, 
wherein both bones are consentaneously lusated, 
there are others where the upper part of the radiua 
is projected forwards or backwards from the outer 
condyle of the humerus, or the ulna carried hack- 
wards from the inner condyle. Now tliese accidents 
are easily ascertained, even if considerable swellings 
has accrued ; and although they may be irreducible 
from that cause at an early period afler the occur- 
rence of the accident, yet, being a ginglemoid 
joint, less danger is risked in deferring, and less 
difficulty experienced in the attempts at reduction 
at a later period, than in a ball and socket joint. It 
is evident that no luxation can affect this jomt 
without serious injury to the soft parts, and espe- 
cially to the ligaments ; the laterals must he of 
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neceisity ruptured, and in dislocation of the 
radius, the orbicular also. Luxation backwards, 
too, must present not a little difficulty in tLe re- 
duction, from the power given to the triceps exten- 
sor muscles, while the nerves and arterial trunks in 
the bend of the Torearm must be racked upon the 
swollen brachialis inlertius. To reduce this, the 
patient must be seated in the lap of an assistant, 
who takes firm hold of the humerus about its middle^ 
and fixes it; another assistant, holding the wrist,. 
extends the forearm in the direction in which it it 
cast ; while the surgeon, with both bis hands, kneads 
the upper parts of the bones of the forearm into 
apposition with the extremity of the humerus. Dis- 
location forwards must be treated a4 fracture of the 
olecranon, which must accompany it. Copious 
bleeding and antiphlogistic measures, with coap- 
tation of the fractured portion by means of a ban- 
dage around the lower part of the humerus, are 
necessary, because the triceps draws up the apO' 
physis from the shafl. A straight position of the 
arm is best for this accident. Dislocation lateralis 
is partial and easily discoverable ; forcible extension 
easily replaces the luxated bones, by the agency of 
the flexor and extensor muscles. Dislocation of 
the radius, requires a. flexed position after the re- 
daction. In all these cases, except, perhaps, that 
with fracture of the olecranon, gentle motion shoold 
be made after the lapse of a few days, to prevent 
stifinesB. 

FaACTtiRE may occur either to one bone or to 
both, or it may separate the epiphyses aucb as tha 
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, the head of ihe radius, or the extremi- 
ties of these l)anes. 

Fracture of botb bones i» Ihe result of violence 
inflicted on the forearm, and seldom from the 
shock of a full on the hand, which is transmitted to 
the clavicle. They generally occur at the middle 
or lower part of [he forearm, and both bones suffer 
the injury in the same pari, or the fracture extends 
on a line through both. Here the symptoms are 
very eviileiil, although displacement is to a very 
trifling extent, by reason of the attachment of the 
interosseous ligament. The forearm must be bent 
to a right angle with the arm, and extension made 
by the hngers ; then two pads are to be applied to 
the front and back part of the forearm, which are to 
be thickest at the wrist, and thinnest near the elbow, 
in order thereby to equalize the surfaces: a roller 
is then to be carried around the arm to promote this 
design still more accurately, and to keep the com- 
presses in their place : and upon this two splints, 
one in front of, the other behind, the forearm, and 
bound there by a second roller : lastly, the forearm 
must be supported at right angles with the arm, 
and in a prone direction, by means of a sling. 

Fractures of individual bones require no exten- 
sion ; and indeed no other treatment but a soap 
plaster, a prone direction, and support by a sling- 
Fracture of the olecranon must be treated on the 
same principle as that of the patella. Great dis- 
cussion has arisen as to whether it be better to place 
iheforearm in a state of perfect extension or slightly 
to flex it ; but surely the nature of the acoident and 
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soo 

experience will at once decide, that the nearer the 
parts are approsimateil, the more chance they hsTC 
lea have repeatedly 
proved that' lig'amentous union only takes place 
under a different mode of procedure. 

e case of fracture of the 
neck of the radius, which was however evident 
enough, for while there whs ability to rotate ibe 
hand, a crepitus was felt at the elbow joint. This 
was treated by placing the forearm in a flexed and 
prone state, and pieces of pasteboard (previously 
made wet) were moulded to the joint, laterally, 
ig-e being carried over the whole; with 
support by a sling'. 



The hand is divided into three sets of bones, vie 
the carpus, metacarpus, and phalanges. 

CARPUS. 

ipo9ed of eight bones, arranged in 
row. They are as follow, 
cuneiforme, pisiforme, (first 
trapezoides, magnum, and 
). These, in their connected 
i. lateral direction, the con- 
e doraum, and the concavity 

the largest hone of the fint 
ind situated at the outer and superior part of 
the carpus, is navicular in its shape ; possessing 
a superior convex articulating surface, forming pari 
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of the ball of the wrist joint ; an inferior convex ar- 
ticular surface, opposed to the oafia trapezium and 
trapezoides ; an external scabrous surface ; an in- 
ternal, doubly concave, articular surface, opposed to 
the OS lunare, and forming part of a socket for the 
mag'num ; an anterior raug;h, concave surface, 
forming' part of the palm ; and a posterior rough, 
convex surface, forming part of the dorsum. 

OsLUNAKE. Semilunar in form, is the second 
bone, more inwardly: it possesses a superior con- 
vex articular surface, forming part of ihe ball of 
the wrist joint ; an inferior concave articular sur- 
face, forming the other part of the socket to the 
OS magnum ; an external surface, articular and con- 
cave, opposed lo die seaphoides; an internal arti- 
cular surface, opposed to the ob cuneiforme ; an 
anterior rough palmar; ai 
inarlicular, dorsal surface. 

Os CUNEIFORME, so called because it is inserted 
into the carpus like a wedge, is situated at the in- 
nermost side of the first row. It poaseseea a supe- 
rior articular surface, opposed distantly to the 
CKlremity of the ulna, (but separated from it by 
the triangular cartilage) ; an. inferior concave sur- 
face, opposed to the uncifornne ; an external arti- 
cular surface, opposed to the lunare; an internal 
rough surface, slightly grooved ; an anterior arti- 
cular surface, connected with the pisiforme; a pos- 
terior rough surface on the arch of ihe dorsum. 

Os FisiFORNE, or subrolundnm, is resembled to 
a spUt pea: it has an anterior tuberculous projection, 
which gires attachment to the lig. carpi annulare ; 
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and B poiterior articular surface, received upon (he 

The OS TRAPEZIUM, the first bone of ihe second 
row, is situated at the root of the thumb. It pos- 
sesses a superior concave articular surface, con- 
nected to the scaphoides ; an inferior trochlea for the 
joint of the metacarpal bone of tlie thumb ; an 
external rough surface ; an internal articular sur- 
face, connected with the trapezoides ; an anterior 
rough surface, on which is seen a groove, lodgings 
the leiidon of the flexor carpi radialis, and an emi- 
uence, giving origin to the leaser flexor tausclej of 
the thumb, as well as attachment to the I ig. carpi 
annulare ; and a posterior trapezoid dorsal surface 
on the arch of the hand. 

The OS TRAPEZOIDES, the second bone, and ' 
smallest of the second row, possesses a superior 
articulated surface, connected to the scaphoides; 
an inferior articular surfoce, connected to the base 
of the metacarpal bone ofthe index finger; an ex- 
ternal articular surface, opposed to the trapezium ; 
aa mternal, also articular, connected with the mag- 
num and side of the base of the metacarpal bone of 
the middle finger; and dorsal and palmar rough 
surfaces. 

The OS HAGNLFH, Or largest bone uf the carpus, 
is the third ofthe second row. Its superior part, 
which is very properly termed the head, is a cir- 
cular articular projection, lodged in the cavity 
formed by the scaphoides and lunare. Its inferior 
part is termed the bodtf ; and possesses an inferior 
angular surface, articulated with the base of the 
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metacarpal bone ofthe middle finger, and side of 
the base of that of the ring finger ; an external arti- 
cular surface, opposed to the trapezoides ; an 
internal, also articular, opposed to the uncifbrme ; 
beside a pahnar, and a dorsal rough surface. 

Oh UNCiroRHE, ao called because it possesses an 
hooked process, is the most internal of the second 
row. It possesses a superior articular surface. 



opposed to the c 



leiform 



1 ioferior, also arti- 
irpals of the ring 



IS of the 
and little fingers; an external, also articular, 
nectedwith the magnum ; an internal, inarticular 
surface, on the margin of the hand ; an anterior 
rough surface, projecting forwards to the unciform 
process, which gives origin to muscles, and attach- 
ment to the transverse or annular ligament ; and a 
posterior rough surface, seen upon the dorsum. 

These bones are all connected to each other by 
synovial capsules, over which pass strong binding 
ligaments. All these capsules communicate, with 
the exception of that of thi: pisiform bone, so that 
the whole forms a common Joint, The fietal bones 
are cartilaginous. 

THE WRIST JOINT. 

This is a compound joint, engaging the articu- 
lating surfaces of tive bones, and an interarticular 
cartilage, and consequently possessing (wo cap- 
sules. Parlicuiariy observe the relation of the 
extremities of the bones of the forearm to each 
other, and to the carpus; and you perceive that the 
uhia has a somewhat ahnilar shape to the head of 
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the radius; ihat the latter bone forms the major 
part of the socket for the hand; and that there h 
g'reater space between the extremity of the uIdb 
and the os cuneiforme, than betweea the radioa 
Bii<l the two other bones. 

The articular surfaces of the proper wrist joint 
are, the greater scaphoid cavity of the radius, and 
the under nurface of the interarticular cartilage, 
superiorly ; and the upper surfaces of three of the 
first row of the carpal bones, inferiorly. 

The articulating surfaces of the accessarg, or 
joint between the radius and ulna, are, the extre- 
mity of the ulna, the lesser scaphoid cavity of the 
radius, and the interarticular cartilage. 

Zrig. cfpsulare proprium, is a strong synovial 
and ligamentous structure, attached, superiorly, to 
the circumference of the articular extremity of the 
ulna and the margin of the interarticular cartilage; 
and inferiorly, to the sides of the articulating xur* 
face of the three bones of the carpus. 

The interarticuiar cartilage, is called triangular 
in shape, is thickest at its inner part, or where it 
19 connected to the style of the ulna, and thinnest 
towards the radius ; it is concave above, for the 
extremity of the ulna, and concave below, to ibrm 
the socket of the wrist. Its property is elasticity. 

Lig. capsulare sacdforme, engages the circum- 
ference of the extremity of the ulna, the margin of 
the lesser scaphoid cavity of the radius, and the 
circle of the interarticular cartilage. 

Lig. lateralia ext. et int. The external is a 
bundle of fibres, attached superiorly to the atyle 
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of the radius; and descending, is implanted infe- 
riorly on the oa scaphoides : the internal is at- 
tached above, to the alyle of the ulna ; and below 
to the ossa cuneiforme and pisilbrme. 

Lig. mucosum, seen in the joint, is a fold of the 
synovial membrane, duplicating' from the interstice 
between the scaphoides and lunare into the cavity 
of the joint towards the scaphoid cavity of the ra- 
dius to which it is allacheJ ; it confines synovial 
structure between its duplication. 

The motion of the wrist is ginglemus. 




r LIGAMENTS OF THE CARPUS. 

Beside the eeqtsular iigamenta in general, that 
between the lunare, scaphoides, and magnum, 
claims particular attention, inasmuch as it is loose 
and admits of considerable yielding motion. 

Accessor ji pulmar and dorsal ligaments sivengih&i 
these joints by their decussations, as seen in the 

Lig. carpi annulare anlicum. This is a very 
strong and important ligament, forming a bridge, 
under which all the flexor tendons of the hand 
and fingers pass to their destination : it la com- 
posed of dense ligamentous substance ; attached 
externally, to the ossa scaphoides and trapezium; 
and internally, to the pisiforine and uncifornie. It 
is connected with the fascia palmaris, and tendon 
of the palmaris longus, by continuity df substance. 

Lig. carpi annulare posUeum, is a similar pro- 
cess of ligamentous substance, stretching from the 
style of the radius across the back of the capsule, 
Dd2 
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and over the estenaor tendons, to the style of th« 
ulna, another slip crostea the carpus lower down, 
which is, in fact, a condensed part of the doraat 
fascia. 

Dislocation of the wml may be backwards or 
forwards ; the latter la ihe mosi frequent. Lateral 
dislocations are of necessity imperfect, and, more- 
over, exceedingly rare. These are all easy of re- 
duction soon ailer tlie accident, but the difficulty 
increases with its a^e, anrl after a short period it 
is irreducible. The chief mischief is to be appre- 
hended from the violence done to the synovial and 
other structures producing' inflammation and swell- 
ing. These must be attended to afler the reduction, 
by keeping the arm in splints, and using sedative 
lotions, etc. 

Dislocation of the end of the radius from the ulna 
must be treated by pushing the latter point for- 
ward aod the radius backward into juxta- posit ion 
with each other, or vice versa, as the radius is dis- 
located forward or backward. 



There are five metacarpal bones, four of which 
supporting the fingers, possess little capability of 
motion, the fifth supporting the thumb, enjoys 
great latitude of motion, and bears a distinct re- 
semblance to the phalanges. 

The general characters of a metacarpal bone 
are, a large head, with an extensive articulating 
surface; a distinct necA: for the capsular ligament; 
tubercles between that for the attachment of trans- 
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verse ligaments ; a curved shaft convex on the 
dorsurn, having spines and surfaces; and lastly, a 
bassy procuring three articuladng surfaces, two 
lateral, and a superior one. 

Peculiarities of the individual bones. The 
metacarpal bone of the thumb is the shortest, and 
situated at an obliquity with respect to the others. 
It has a concave articulating surface, forming part 
of a freejointwilb the trapezium, and has no lateral 
connections ; a tubercle for the attachnienl of the 
external lateral ligament ; a short, thick shaft, flat- 
tened somewhat on the back, and concave anteri< 
orly ; and a head, possessing a trochlea superiorly, 
and two tubercles laterally, for the purposes of its 
articulation with the first phalanx. Very frequently 
there are subrotunda on the anterior side of the 
head of this bone. It gives insertion to the flexor 
and extensor ossis nictacarpi, to the adductor and 
part of the flexor brevis, and to the abductor poUicis. 

The uietacarpal bone of the fore finger is largest, 
and most direct : that of the middle is a little 
shorter; and has a styloid process at its base, which 
is inserted between the oa magnum and trapezoides. 
That of the ring finger is slight ; and that of the 
little is the shortest of the four, and 
internal literal articulation; it has al& 
basal articulation opposed to the c 
This hone is allowed a little motion, 
sertion to the abductor nielacarpi, mir 

The spaces between the metacarpal! 
with the interossei, as in the Tool. 
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These are fourteen in number^ two to the thumb, 
and three to each of the fingers. 

Their general characters comprehend a bate, 
(llie broadest part,) with a concave articular cavity 
for the beads of the metacarpals ; a skciflf curved, 
convex posteriorly, and concave anteriorly, with 
two sharp spines laterally, for the attachment of 
the thecie of die tendons ; and a head, forming 
a trochlea, concave, and sulcaled in the middle, for 
their articulHtion with the second row. 

Of this phalanx, the bones of the thumb and little 
finger are usually of the same length, and ahorteat; 
the ring linger next ; the fore still longer ; and the 
middle finger the longest. 

The peculiar characters of the second row are, 
their diminished size ; and the double concavity 
and intermediate ridge of their basal articulation. 
The Recond bone of the thumb is like those of the 
third row. 

The peculiar characters of the third row are, 
the prolo ligation of the bases forwards and back- 
wards, so as to make a flexion around the heads of 
the aecond low ; seta of tubercles at their Hide?, and 
i-ough tuberculated extremities for the implantation 
of the tendons. Sets of subrotunda are frequently 
found in connection with the extremities of the pha- 
langes. 

AhTICULATIONB OFTHE HGTACARPUS AND PHA- 

I.A9G&S. These are in many respects similar to 
described as belonging to the metatarsals and 
with, however, the peculiarity of the cap- 



sules being stronger and Cooser, and admitting 
greater motion, in conformity with the altered di- 
rection of tlie articular surfaces and the different 
offices of the two organs. Tiie lateral ligaments 
of the joints of the fingers are strong, and the trans- 
verse shps of the bases and heads of the meta- 
carpals (called inferosseal ligaments in the hand, 
and transverse in the foot) are distinct. 

The articulation between the thumb and trape- 
zium, merits particular attention. It possesses a 
capsular and two lateral ligaments, of great 
strength ; the motion is ginglemus, like that of the 
lingers in general. Considerable difficulty is oft- 
times experienced in the reduction of this, when 
lusated. In many persons, liy reason of the laxity 
of the capsule, the bone can be spontaneously dis- 
located. Dislocation of the phalanges presents no 
difficulty, either in the diagnosis or reduction; 
nevertheless, the same remark is applicable here 
as was made before, that there is an increase of 
difficulty correspondent with the age of the dislo- 
cation, so that after a short period, the luxation 
must become permanent. 
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CORRIGENDA. 
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25 7 fi>r hydrarthuB read 

38 vcYpoitf 

72 24 relativelj 

74 11 coraline 

79 7 diploe 

79 19 excercise 

80 28 liniiB 
82 15 ditto 
84 10 hyathuB 
84 17 menengial 

94 6 infnior longitudinal 

127 17 oanales 

131 23 adTanced 

131 28 sphsenoid 

182 25 veins 

183 3 pectoralis 
187 24 capsulic 
199 41012on^n 
228 14 condyloidei 
230 20 loDgus 
233 3 in 

233 11 pat the ; afl:er posteriorly 
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